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Abstract 
 

The National Cooperative Soil Survey (NCSS) has published more than 130 soil 
survey geographic (SSURGO) datasets using ArcView Data Publishing (AVDP) 
technology during the past 10 years.  Each SoilView CD-ROM provides county-
level digital soil survey maps, attribute tables, supporting text, and predefined 
interpretive maps.  The AVDP products can be readily updated and reissued with 
newer soil survey information as needed at relatively low cost.  SoilView products 
are readily accessible to the general public and government users via computers 
running MS Windows 95 or newer operating systems.  The many popular 
features in SoilView also enhance soil science educational programs.  These 
same features are being considered for future development of a 2.5-dimension 
interactive digital soil survey. 
 

Background 
 

The National Cooperative Soil Survey (NCSS) is a nationwide partnership of 
federal, regional, state, and local agencies and institutions.  This partnership 
works together to cooperatively investigate, inventory, document, classify, and 
interpret soils and to disseminate, publish, and promote the use of information 
about the soils of the United States and its trust territories.  The activities of the 
NCSS are carried out on national, regional, and state levels.  The Natural 
Resources Conservation Service (NRCS) is responsible for the leadership of soil 
survey activities of the U.S. Department of Agriculture, for the leadership and 
coordination of NCSS activities, and for the extension of soil survey technology to 
global applications.  The NCSS has distributed soil surveys for about 95 percent 
of the Nation’s privately owned agricultural lands during the last century.  
Traditionally, these inventories have been provided to the public in book form 
with maps and accompanying text and tables. 
 
Shortly after the Federal Geographic Data Committee (FGDC) was organized in 
the early 1990s, NRCS (formerly the Soil Conservation Service) committed itself 
to providing GIS-ready soil survey geographic (SSURGO) databases to the 
public in the form of digital maps and relational attribute tables.  These data were 
offered to the public via ftp sites in an early effort to meet FGDC standards for 
soil geographic data development.  The GIS-ready formats offered included 
Digital Line Graph (DLG) and ESRI interchange (.e00).  These data formats 
required the user to download the data, acquire appropriate software, import the 
spatial data, and link to complex attribute tables.  Although Data Use Guides 
were prepared and distributed for these data, the burden to obtain GIS software 
and to properly download, import, and decipher complex soil geographic data 
was placed squarely on the potential user.   
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SoilView History 
 

The earliest effort to provide tools making ESRI-format SSURGO data easier to 
use resulted from discussions with the Illinois NCSS staff with input from soil 
survey users.  Their vision was to make this valuable natural resource 
information more easily accessible to the general public.  To pursue this vision, 
an agreement was made between ESRI and the Illinois Soil Conservation 
Service (now NRCS) to produce a viewer of soils information that could be 
distributed freely to the general public.  In the mid 1990s, the Soil Conservation 
Service GIS Specialist worked with ESRI programmers to create a viewer using 
ArcView Data Publishing (AVDP) that would allow users to view digital soils 
information over an orthophotoquad base imagery without requiring the user to 
obtain proprietary GIS software.  The name “SoilView” was coined, and the first 
county publication using this AVDP application was distributed on CD-ROM in 
1999.  SoilView is considered one of the “deliverables” of the Illinois soil survey 
update/digitizing funding initiative.   
 
The first viewer used a runtime version of ArcView that could be operated 
independently and distributed freely on a CD-ROM.  The initial versions were 
designed to be installed on the user’s computer hard drive.  Later versions ran 
directly from the CD-ROM.  Modern versions of SoilView are very portable and 
can be run from the CD-ROM on Win-95, Win-98, Win-NT, Win-2000, or Win-XP 
computers.   
 

Subsequent Soil Viewers 
 
Subsequent efforts by NRCS to provide GIS tools using ESRI data formats 
included the “Soils Explorer,” which relied on the ESRI ArcExplorer tools and did 
not require the purchase of GIS software by the user.  In the late 1990s, a single 
sample SSURGO 1.0 dataset was used to prepare a Soils Explorer product for 
50 states as a demonstration.  The current NRCS “Soil Data Viewer” GIS tool 
uses SSURGO version 2.x.  It was developed to facilitate the use of soil 
geographic data in USDA Farm Service Centers as part of the Customer Service 
Toolkit and requires the use of ArcView 3.x software. The Soil Data Viewer is 
downloadable via the Web. 
 
At the time these applications were developed, soil surveys were distributed only 
in hard-copy format (bound paper copies with text and fold-out maps).  The 
average cost to print a single hard copy was between $35.00 and $75.00.  
Recently (2003), NRCS has instituted a new policy discontinuing hard-copy 
publication of the county soil survey text.  However, hard-copy soil survey maps 
are still printed using a lithographic process because users do not otherwise 
have a good way of getting a high-quality printed map.  Printing large format 
orthophotoquad maps can cost as much as $10 per square foot.   
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State Experiences 
 
Several states have published SoilView products on CD-ROM for the following 
reasons:   
 

1.  The official soil survey information is available and usable by the general 
public even if the user does not have access to proprietary GIS software.   

2.  A dated version of the official soil survey information is available to the 
public even when Internet access is not available.   

3.  The user has flexibility in the use of the soil survey data with the 
opportunity to query the data and create tailored thematic maps.   

4.  The user can print a hard-copy map. 
5.  The user can perform simple acreage calculations and can calculate 

weighted averages for selected soil attributes.  
 
Illinois 
SoilView was first created in Illinois. To date, 23 Illinois digital soil surveys have 
been published as SoilView products on CD-ROM.  Illinois publishes all update 
soil surveys using SoilView. 
 
Indiana 
An NRCS Cartographic Technician in Indianapolis took on the SoilView project in 
September of 2003.  Since that time, he has provided support to surrounding 
states and has prepared 15 projects for Michigan.  In addition, 52 projects have 
been created or maintained for Indiana.  Comments and suggestions from users 
in nine states have been incorporated to increase the functionality of SoilView 
and meet user needs. 
 
Iowa 
The SoilView product is very popular in Iowa, and all of the counties want it.  
NRCS in Iowa is planning to distribute a SoilView CD for every county in the 
state. 
 
Wisconsin 
Wisconsin NRCS staff started working on SoilView in production mode in 2003.  
To date, they have completed SoilView products for 20 counties.  SoilView has 
been demonstrated at various meetings around the state, and user response has 
been very positive. 
 
See Table 1 for a summary of the SoilView products published over the past 10 
years. 
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 Table 1.  SoilView Products Published 1995-2005 by State (estimated 1/6/2005). 
 

STATE SoilView Products 
Published 1995-2005 

Illinois 23 
Indiana 52 
Iowa 47 
Wisconsin 20 
Michigan 12 
West Virginia 31 
Maryland 3 
Minnesota 9 
Maine 1 
   Total 198 

 
 

SoilView Functions 
 

The SoilView product is designed to bring several data layers together, including 
the soils layer, an annotation (symbols) layer, the topographic map and 
orthophotoquad, and roads, streams, railroads, and water bodies.  The user 
simply zooms in to an area of interest and turns the layers off and on to design a 
map for printing.  See Figure 1. 
 

 
Figure 1.  SoilView Graphical User Interface showing SSURGO soil lines (red) 
and map symbols (green) on an orthophotoquad base image with the “Acreage 
by Soil Type” report. 
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The Arcview 3.x project file includes buttons for changing themes from color to 
black and white to accommodate black and white or color printers.  An “export 
image” button is provided for individuals with printers that do not have the 
memory to support ArcView printing.  The images can be imported into MS-
Powerpoint, MS-Word, MS-Paint, or other image-supporting software and can be 
printed from there.   
 
Additional features include the ability to query data and a “thematic map” button, 
which can be used to generate a suite of predefined thematic maps.  See Figure 
2.  Three optional custom buttons allow the user to view a map unit description, 
to view a picture of the soil, or to view a block diagram of a soil landscape.   
 
A set of documentation has been prepared to highlight the functionality of the 
major buttons.  In addition, a developer’s guide was produced to assist satellite 
sites in creating their own SoilView projects. 
 

 
Figure 2.  SoilView Graphical User Interface showing a soil drainage class 
thematic map. 
 

Favorite SoilView Functions 
 

During the past 10 years of SoilView development and use by a wide variety of 
users, various features have been added to meet identified users’ needs.  One 
feature that many  users asked for was the ability to calculate acres and perform 
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weighted average calculations for various crop yields and yield indexes.  A good 
example is the Iowa Corn Suitability Index.  Agricultural land in Iowa is bought 
and sold based upon the Corn Suitability Index developed by the Iowa 
Department of Agriculture and Iowa State University.  Bank lenders in Iowa use 
the Corn Suitability Index to evaluate farm loan applications. 
 
Each user group has recommended some type of change to the SoilView 
product.  The agriculture community recommended the calculation of weighted 
averages for yields.  Foresters requested weighted averages for site indexes and 
other forest productivity ratings.  Educators requested lesson plans.  
Conservationists requested acreage calculations.  Users in the Midwest 
requested that township, range, and section numbers be included.  Each of these 
changes has been added to the CD or project file.  However, one of the main 
goals has been to keep the project simple.  The coding has been designed so 
that the presence or absence of particular themes, directories, or files determines 
which buttons appear on the user interface.  Thus, users in areas that do not 
have township, range, and sections do not see the township, range, and section 
locator button, and projects that do not contain any pictures or block diagrams do 
not have buttons allowing the user to display pictures or block diagrams. 
 

Role of SoilView in Soil Science Education 
 

During 2005, SoilView products are being used to market soil survey information. 
Several target audiences have been identified.  One target audience is the 
educational community.  Educational SoilView CDs have been produced with a 
4th grade curriculum included. Several thousand of these CDs have been 
distributed to educators and students.  
 
This year, additional secondary and upper elementary lessons have been added.  
The intent is to encourage the linking of soil surveys and soils information to the 
educational standards of each state.  The resulting CDs will then fit into and 
augment the existing curricula.  These CDs can be distributed at state science 
teachers’ conventions and to individual Soil and Water Conservation District 
educators who provide educational materials to local schools. 
 

Future Efforts 
 
The current NRCS goal is to distribute soil surveys on the World Wide Web via a 
product called “Web Soil Survey.”  The Web Soil Survey is scheduled for release 
during the summer of 2005.  Approximately 2,000 digital soil geographic datasets 
(SSURGO 2.1) are presently available through the efforts of the NCSS.  See 
http://soils.usda.gov, and click on “Information for Geographers” or “SSURGO” or 
“Soil Data Mart.”  SSURGO 2.1 coverage for all soils on private lands in the 
nation is scheduled for completion in 2007.   
 
The Arcview 3.x technology behind SoilView is currently unsupported.  The 
products work well, however, and it is expected that production will continue until 
new technology catches up with the functionality in the AVDP products.  In the 
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near future, Web Soil Survey will provide the main public access to soil survey 
geographic data.  SoilView and other CD products will be valuable supplements 
to the Web Soil Survey when Internet access is not available.  It is also time to 
plan for future developments, such as the use of 2.5- and 3-dimensional (2.5-D 
and 3-D) interactive soil data viewers. 
 
The West Virginia University Department of Geography and Geology and NRCS 
are partnering in the newly formed National Geospatial Development Center 
located on campus in Morgantown, West Virginia.  West Virginia University 
geographers and computer engineers are pursuing the development of a 2.5-
dimension (2.5-D) viewer for soils information.  The intent is to provide the user 
with the experience of looking at the land from a “bird’s-eye view” or as a “fly-
over” using the functionality of the 2-D product as the base requirements.   
 

Conclusion 
 

At this time, the first 130 soil surveys using AVDP have been well received.  The 
further development of the Web Soil Survey will reduce the need for CD products 
like SoilView, but for many users these products will provide a valuable 
supplement to the Web information.  The goal of the SoilView project remains to 
provide the latest soils information in an accessible format for the general public.   
 

Acknowledgments 
 

The authors wish to acknowledge the following individuals for their contributions 
to SoilView and this short paper:  Robert McLeese, State Soil Scientist, and 
Thomas D’Avello, GIS Specialist, USDA-NRCS, Champaign, IL; Alan Johnson, 
Cartographic Technician, USDA-NRCS, Indianapolis, IN; Dr. Trevor Harris, 
Department Chair and Co-Director, National Geospatial Development Center, Vic 
Baker, Computer Scientist, National Geospatial Development Center, 
Department of Geology and Geography, West Virginia University, and Jon 
Hempel, USDA-NRCS, Co-Director, National Geospatial Development Center, 
Morgantown, WV.  We also wish to thank those who graciously reviewed this 
manuscript. 
 

References 
 

D’Avello, T. 2005. Developing a Soil Survey of the Future. [Online] 
http://www.il.nrcs.usda.gov/technical/soils/p329.html USDA, Natural Resources 
Conservation Service, 2118 W. Park Court, Champaign, IL  61821. Web 
accessed 1/6/2005.   
 
Environmental Systems Research Institute. 2005. Arcview – Desktop GIS for 
Mapping, Data Integration, and Analysis. [Online] 
http://www.esri.com/software/arcgis/arcview/index.html. Web accessed 1/6/2005. 
 
National Cooperative Soil Survey (NCSS) Partnership. 2005. [Online] 
http://soils.usda.gov/partnerships/. Web accessed 1/6/2005.  



 

8 
 

 
Office of Management and Budget, Executive Office of the President. 2002. 
Circular No. A-16. Coordination of Geographic Information and Related Spatial 
Data Activities. [Online]  
http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html. Web accessed 
1/6/2005.   
 
USDA, Natural Resources Conservation Service. 2000. National Collection of 
Prototype Soils Explorer Products on CD-ROM. National Soil Survey Center, 
Lincoln, NE.   
 
USDA, Natural Resources Conservation Service. 2005. Soil Data Viewer 
Website. [Online] http://www.itc.nrcs.usda.gov/soildataviewer/about.html. 
National Information Technology Center, Fort Collins, CO. Web accessed 
1/6/2005.   
 
USDA, Natural Resources Conservation Service. 2003. National Soil Survey 
Handbook, title 430-VI. Part 647 – Soil Map Development. [Online] 
http://soils.usda.gov/technical/handbook/. Web accessed 1/6/2005. 
 
USDA, Natural Resources Conservation Service. 2005. Soil Survey Division 
Website. [Online] http://soils.usda.gov. Web accessed 1/6/2005.   
 
USDA, Natural Resources Conservation Service. 2005. SoilView 2.5 Users 
Guide. Des Moines, IA, and National Geospatial Development Center, 157 Clark 
Hall Annex, West Virginia University, Morgantown, WV  26506-6301. 
 
 

Author Information 
 

USDA, Natural Resources Conservation Service, National Geospatial 
Development Center, 157 Clark Hall Annex, West Virginia University, 
Morgantown, WV 26506-6301 
henry.ferguson@mail.wvu.edu and sharon.waltman@mail.wvu.edu  
 


