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Introduction

What is “Soil Data Viewer”

Soil Data Viewer is a tool built as an extension to ArcMap that allows a user to create
soil-based thematic maps. The application can also be run independent of ArcMap, but
output is then limited to a tabular report.

The soil survey attribute database associated with the spatial soil map is a complicated
database with more than 50 tables. Soil Data Viewer provides users access to soil
interpretations and soil properties while shielding them from the complexity of the soil
database. Each soil map unit, typically a set of polygons, may contain multiple soil
components that have different use and management. Soil Data Viewer makes it easy to
compute a single value for a map unit and display results, relieving the user from the
burden of querying the database, processing the data and linking to the spatial map.

Soil Data Viewer contains processing rules to enforce appropriate use of the data. This

provides the user with a tool for quick geospatial analysis of soil data for use in resource
assessment and management.

What software and capabilities do | need to use Soil Data Viewer
5.0?

1. Microsoft Windows XP Professional or Microsoft Windows XP Home Edition

2. Version 1.1 of the Microsoft .Net Framework
In order to run Soil Data Viewer, version 1.1 of the Microsoft .NET Framework
must be installed on your PC. At this time, Soil Data Viewer has not been
certified to work with more recent versions of the .NET Framework.

3. Adobe Reader
In order to be able to view reports produced by the Soil Data Viewer application,
you must have some version of Adobe Reader installed on your PC. Adobe

Reader can be downloaded and installed for free.

4. ESRI ArcGIS ArcMap 8.3 or 9.0
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If you want to be able to generate thematic maps, you must have ESRI’s ArcGIS
ArcMap 8.3 or 9.0 installed on your PC. At this time, Soil Data Viewer has not
been certified to work with versions of ArcGIS ArcMap more recent than 9.0.

5. WinZip or its equivalent

If you intend to obtain and prepare soil data for use with Soil Data Viewer, you
will need to have WinZip or an equivalent application installed on your PC, since
all soil data is provided in zip files.

6. Microsoft Access

Although Soil Data Viewer does not require Microsoft Access in order to run, if
you don’t have Microsoft Access installed on your PC you will have to impose on
someone who does have Microsoft Access in order to prepare data for use with
Soil Data Viewer. At the current time soil database templates for Access 97,
Access 2000 and Access 2002/2003 are available.

7. Internet Access and a Web Browser

If you intend to obtain and prepare soil data for use with Soil Data Viewer, you
will also need internet access and a Web browser in order to obtain that data.

What data do | need to run Soil Data Viewer?

At a minimum, you must acquire the tabular soil data for your area of interest. If you
wish to create soil thematic maps, you must also acquire the spatial soil data for your area
of interest.

Soil tabular and spatial data is not available for all parts of the United States and its
territories. For some areas, neither tabular nor spatial soil data may be available. For
some areas, only tabular soil data may be available.

The soil data needed for Soil Data Viewer is available from the Soil Data Mart. The Soil
Data Mart is a database and Web application that provides soil tabular data in a single
format and soil spatial data in a variety of formats. The home page of the Soil Data Mart
is:

http://soildatamart.nrcs.usda.gov

How do | obtain the soil data needed for Soil Data Viewer?
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To determine what data is available for your area of interest, go to the Soil Data Mart’s
home page at http://soildatamart.nrcs.usda.gov. For Macintosh users, the Safari browser
is not compatible with the Soil Data Mart, but the Macintosh version of Firefox is.

You can determine what data is available for your area of interest in a couple of ways.
1. Open and browse the soil data availability map on the Soil Data Mart’s home page.

2. On the Soil Data Mart’s home page, click “Select State”. On the Select State page,
select the state or territory that contains your area of interest and then click “Select
County”. On the Select County page, find the county that contains your area of interest
and look at the number in the column titled “Available Survey Areas”. This number
indicates the number of soil survey areas that coincide with your county. Soil data is
delivered by “soil survey area”. For further details about how soil data is structured and
delivered, please see the section titled “Soil Survey 101”.

If the number of available survey areas is zero, no soil data is currently available for your
area of interest.

If the number of available survey areas is one or more, at least some soil data may be
available for your area of interest. Just because data for one or more survey areas is
available, that doesn’t necessarily mean that data is available for your area of interest
within that county. A county may coincide with any number of survey areas, and the area
of coincidence between a soil survey area and a county is not currently clearly indicated
in the Soil Data Mart. You can usually get a hint about the coincidence between a county
and a survey area from the survey area name.

On the Select County page, click “Select Survey Area”. The Select Survey Area page
shows the names of all currently available survey areas that coincide with the selected
county. This page also indicates what type of data is available for each of those survey
areas (tabular only or tabular and spatial). If a survey area name is something like “Hall
County Nebraska”, this typically indicates that the survey area is completely coincident
with the corresponding county. When a survey area is not completely coincident with a
county, the survey area name typically describes what part of the county, in general
terms, is does coincide with.

If you are unable to determine if one of the survey areas in a county corresponds to your
area of interest, please contact the NRCS State Soil Scientist for the state in question.
Their contact information is available from the State Contacts page in the Soil Data Mart:

http://soildatamart.nrcs.usda.gov/Contacts.aspx

Once you have determined a survey area for which you wish to obtain data, on the Select
Survey Area page, select the survey area that includes your area of interest and then click
“Download Data”. On the “Download Data” page, you must specify the following:
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Data Options

Tabular Data Only: If you are running SDV in standalone mode or you
don’t need to create thematic maps, all you need is the tabular data for
your area of interest.

Tabular and Spatial: If you want to be able to create thematic maps you
will need both the tabular and spatial data for your area of interest. Please
keep in mind that for some survey areas, no spatial data may be available.

Spatial Data Only: Unless you have come back to obtain the spatial data
for an area for which you already have the corresponding tabular data,
there is no reason to choose this option. Soil Data Viewer will not
produce anything unless you have the tabular data for your area of interest.

Spatial Options

Spatial Format: For this version of Soil Data Viewer, spatial data must be
in shapefile (“ArcView Shapefile”) format.

Coordinate System: From the available choices, choose the coordinate
system that best meets your needs. If you’re not sure exactly what you
need, the default coordinate system, UTM, will likely suffice.

Template Database

In order to run Soil Data Viewer, the tabular data for your area of interest
must be imported into what we refer to as a SSURGO template database.
A SSURGO template database is a Microsoft Access database.

If a custom database exists for the state that contains your area of interest,
a database for that state will be selected by default. If not, one of the
national template databases will be selected by default.

A given database may be available in several versions of Microsoft
Access. If necessary, change the default selection to a version that is
compatible with the version of Microsoft Access that is installed on your
PC. If there isn’t a suitable Microsoft Access version of a state specific
database, choose one of the national template databases at the top of the
list. Keep in mind that MS Access versions 2002 and 2003 are
compatible. Also keep in mind that a newer version of Microsoft Access
can typically convert a database in an older version of Microsoft Access.

Once you have specified the appropriate options on the Download Data page, fill in your
e-mail address and then click “Submit Request”. Your download request will be queued
and run sometime later (generally within 24 hours). After your download request has
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been processed, you will receive an e-mail containing an embedded link that you can
click to retrieve the data that you requested.

How do | prepare the data needed to run Soil Data Viewer?

Data obtained from the Soil Data Mart requires some preparation before it can be used
with Soil Data Viewer. In order to prepare data exported from the Soil Data Mart for use
with Soil Data Viewer, you must have WinZip, or a suitable equivalent installed on your
PC. You must also have a version of Microsoft Access installed on your PC that is
compatible with whatever version of the MS Access SSURGO template database you
have selected to be included in your download.

1. When you have received your e-mail notice from the Soil Data Mart informing you
that your request has been processed, click on the embedded FTP link in that e-mail.
When the dialog box comes up, select “Save”, specify a directory location and click
LLOK”l

2. A download request from the Soil Data Mart is zipped into a single file with a name
like “soil_ne079.zip”. The string “ne079” identifies the soil survey area whose data is
contained within the zip file. The name of this zip file depends on which survey area was
selected when the export was requested.

After downloading this file, copy it to the desired directory and unzip it using WinZip or
a suitable equivalent. Unzipping “soil_ne079.zip” creates a directory named
“soil_ne079” in the directory into which that file is unzipped. This directory will initially
contain some or all of the following.
1. Afile named “readme.txt”.
This file documents the contents and structure of the corresponding
export. It contains a lot of the same information that appears in this
section.
2. A file named “soil_metadata_ne079.txt”.

This file contains the corresponding Federal Geographic Data Committee
(FGDC) metadata for the corresponding survey area, in ASCII text format.

3. A file named “soil_metadata_ne079.xml”.

This file contains the corresponding Federal Geographic Data Committee
(FGDC) metadata for the corresponding survey area, in XML format.

4. A file named “soildb_US_2002.zip”.
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A zip file will only be present if your export includes a SSURGO template
database. The name of this file varies depending on which template
database was selected when the export was requested.

5. A directory named “spatial”.

If your export includes soil spatial data, that data will reside in this
directory. For Soil Data Viewer, the critical file in this directory is the one
corresponding to the soil map unit polygon layer. This file’s name will be
something like “soilmu_a_ne079.shp”, where the last five characters of
the non-extension portion of the file name, “ne079”, indicate the
corresponding soil survey area. This file is only one of several files that
make up the soil map unit polygon layer, but this is the file you explicitly
select in order to load this map layer into ArcMap.

6. A directory named “tabular”.

If your export includes soil tabular data, that data will reside in this
directory.

3. Using WinZip or a suitable equivalent, unzip the SSURGO template database file into
the desired location.

4. Navigate to the directory containing the unzipped MS Access SSURGO template
database, if necessary, and open the database by double clicking on the file name.

5. When an empty SSURGO template is opened, the Import form is automatically
displayed. In the textbox on this form, enter the fully qualified pathname of the directory
containing the soil tabular data that you wish to import, e.g.:

C:\Downloads\soil_ne079\tabular.

After entering the pathname, click OK. The import process can take anywhere from less
than a minute to several minutes. The time depends on the amount of data to be
imported. The amount of tabular data associated with a survey area can vary
dramatically from survey area to survey area.

The Import dialog doesn’t currently provide a browse capability, so the pathname has to
be manually entered. I find it easiest to navigate to the directory containing the soil
tabular data using Windows Explorer, and then I copy the pathname in the address
window. This assumes that you have “Display the full path in the address bar” checked
in the Windows Explorer Folder Options. After copying the soil tabular data directory
pathname from Windows Explorer, return to the Import form and paste that pathname
into the textbox, and then click “OK”.
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6. Once the tabular data has been imported into a SSURGO template database, it is now
ready for use with Soil Data Viewer. You can now close that database. When Soil Data
Viewer needs access to that data, it will automatically open that database.

Other than unzipping the original zip file you downloaded from the Soil Data Mart, there
is nothing else that you need to do in order to prepare the soil spatial data for use with
Soil Data Viewer.

Soil Survey 101

In order to understand what the Soil Data Viewer application does, you first need to
understand some of the soil survey related terms that are used in this document.

Soil data is distributed by “soil survey area”. In the majority of cases a soil survey area
and a county will share the same boundary. However, it is not uncommon for a county to
coincide with more than one soil survey area. More rarely, a soil survey area may
encompass all of more than one county. Soil survey areas in the eastern United States
tend to be smaller than soil survey areas in the western United States, but the same is true
of counties. The terms “soil survey area” and “survey area” tend to be used
interchangeably.

For a published soil survey area, there is always a corresponding detailed soil map.
Although there is always a corresponding detailed soil map, the tabular data for a survey
area is sometimes distributed before the corresponding detailed soil map is available.

The detailed soil map is composed of all of the “soil map units” that make up the survey
area. A soil map unit is a set of geographic areas for which a common management
strategy is suitable, at least for the principal land uses for which that soil survey was
conducted. A soil map unit is typically composed of one or more noncontiguous
polygons, distributed throughout the survey area. The range in size of a soil map unit
varies depending on the level of detail at which the survey was conducted. In a typical
survey area, which is mapped at an approximate scale of 1:24000, map units can range
from approximately two acres to thousand of acres in size. A map unit is the smallest
delineation that appears on a soil map. The terms “soil map unit” and “map unit” tend to
be used interchangeably.

A map unit is typically composed of one or more “map unit components”. A map unit
component is either some kind of soil, or some kind of non-soil entity like “rock
outcrop”. For each component of a map unit, soil or non-soil, a percent composition is
recorded. *“Major” soil map unit components are named, and the name of the map unit
that includes those components typically includes the names of those major components.
For example “Jefferson-Jackson complex, 1 to 3 percent slopes” is a map unit that
includes major soil components named “Jefferson” and “Jackson”. In addition to the
major components, a map unit may include a number of minor components whose names
are not reflected in the corresponding map unit name. Although map units contain
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components, those components are not delineated within the map unit. The terms “map
unit component” and “component” tend to be used interchangeably.

A soil component typically includes a number of layers or horizons. A layer or horizon is
a horizontal section of the soil with similar characteristics.

While map units themselves do have attributes, the vast majority of what we refer to as a
soil attribute is an attribute of a map unit component. For a component, a number of
attributes are recorded for the component as a whole, and a number of attributes are
recorded for each layer or horizon that makes up that component.

Aggregation

What is “aggregation”?

This section won’t make much sense unless you are familiar with the difference between
soil map units and soil map unit components. For a discussion of these concepts, please
see the section titled “Soil Survey 101”.

The purpose of Soil Data Viewer is to create thematic soil maps. A thematic map either
shows what map units may be suitable or limited for a given use, or the distribution of a
particular soil property throughout some geographic area. The smallest delineation in a
soil map is an instance of a map unit, a map unit polygon. Therefore in a thematic soil
map we classify and color map unit polygons to portray the desired information. In order
to do this, we have to assign a single value to each map unit in order to classify that map
unit.

If the attribute in question is an attribute of a map unit, we don’t have to do anything
other than to classify that value. But the majority of attributes in which we are interested
are attributes of a map unit component, and a map unit may be composed of more than
one component. In order to create a thematic map for a component level attribute, we
have to somehow come up with a single value to represent a map unit as a whole, from
multiple component values. The process of reducing multiple component values to a
single value to represent the corresponding map unit is what we refer to as “aggregation”.

There are a variety potential schemes by which data can be aggregated. We refer to a
particular scheme as an “aggregation method”. For most attributes, Soil Data Viewer
will suggest a default aggregation method but allow you to select from other valid
alternatives.

Aggregation Method Descriptions
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No Aggregation Necessary

The majority of soil attributes are associated with a component of a map unit, and such an
attribute has to be aggregated to the map unit level before a thematic map can be
rendered. Map units, however, also have their own attributes. An attribute of a map unit
does not have to be aggregated in order to render a corresponding thematic map.
Therefore, the "aggregation method" for any attribute of a map unit is referred to as "No
Aggregation Necessary".

Dominant Condition

The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of the
percent composition of all components participating in that group. These groups now
represent "conditions” rather than components. The attribute value associated with the
group with the highest cumulative percent composition is returned. If more than one
group shares the highest cumulative percent composition, the corresponding "tie-break™
rule determines which value should be returned. The "tie-break™ rule indicates whether
the lower or higher group value should be returned in the case of a percent composition
tie.

The result returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Dominant Component

The aggregation method "Dominant Component™ returns the attribute value associated
with the component with the highest percent composition in the map unit. 1f more than
one component shares the highest percent composition, the corresponding "tie-break" rule
determines which value should be returned. The "tie-break” rule indicates whether the
lower or higher attribute value should be returned in the case of a percent composition tie.

The result returned by this aggregation method may or may not represent the dominant
condition throughout the map unit.

Weighted Average

The aggregation method "Weighted Average" computes a weighted average value for all
components in the map unit. Percent composition is the weighting factor.

The result returned by this aggregation method represents a weighted average value of
the corresponding attribute throughout the map unit.

All Components
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The aggregation method "All Components” returns the lowest or highest attribute value
among all components of the map unit, depending on the corresponding "tie-break™ rule.
In this case, the "tie-break™ rule indicates whether the lowest or highest value among all
components should be returned. For this aggregation method, percent composition ties
cannot occur.

The result returned by this aggregation method represents either the minimum or
maximum value of the corresponding attribute throughout the map unit. The result may
well be based on a map unit component of very minor extent.

Least Limiting

The aggregation method "Least Limiting™ is suitable only for attributes that correspond to
a programmatically generated soil interpretation. Such an interpretation attempts to
determine if a soil is suitable for a particular use. The results for such an interpretation
can be ranked from least limiting (or most suitable) to most limiting (or least suitable).
For this aggregation method, the least limiting result among all components of the map
unit is returned.

The result returned by this aggregation method may or may not represent the dominant

condition throughout the map unit. The result may well be based on the limitations of a
map unit component of very minor extent. 1f one were making a decision based on this
result, that decision would be based on the least conservative, or most optimistic, result.

Most Limiting

The aggregation method "Most Limiting™ is suitable only for attributes that correspond to
a programmatically generated soil interpretation. Such an interpretation attempts to
determine if a soil is suitable for a particular use. The results for such an interpretation
can be ranked from least limiting (or most suitable) to most limiting (or least suitable).
For this aggregation method, the most limiting result among all components of the map
unit is returned.

The result returned by this aggregation method may or may not represent the dominant
condition throughout the map unit. The result may well be based on the limitations of a
map unit component of very minor extent. If one were making a decision based on this
result, that decision would be based on the most conservative, or most pessimistic, result.

Absence/Presence

The aggregation method "Absence/Presence™ returns a value that indicates if, for all
components of a map unit, a condition is always present, never present, partially present,
or whether the condition's presence or absence is unknown. The exact phrases used for a
particular attribute may vary from what is shown below.
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"Always present” means that the corresponding condition is present in all of a map unit's
components.

"Never present" means that the corresponding condition is not present in any of a map
unit's components.

"Partially present” means that the corresponding condition is present in some but not all
of a map unit's components, or that the presence or absence of the corresponding
condition cannot be determined for one or more components of the map unit.

"Unknown presence™ means that for components where presence or absence can be
determined, the corresponding condition is never present, but the presence or absence of
the corresponding condition cannot be determined for one or more components.

The result returned by this aggregation method quantifies the degree to which the
corresponding condition is present throughout the map unit.

Horizon Aggregation

“Aggregation” is the term we use to describe the process of reducing a set of component
values down to a single value to represent the corresponding map unit as a whole. When
we say “aggregation”, without any qualifiers, we mean “component aggregation”.
Horizon aggregation is a similar concept.

Horizon aggregation is a sub-process of the component aggregation process. Horizon
aggregation typically needs to be performed under the following circumstance:

1. The soil property being aggregated is an attribute of a soil horizon or layer.
2. The soil property being aggregated is a numeric attribute.
3. The corresponding layer option is either “Depth Range” or “All Layers”.

A component is typically composed of multiple soil horizons. For an attribute of a soil
horizon, one has to specify some sort of depth qualification to indicate how much of the
soil profile should be considered. When the depth qualification encompasses more than
one soil horizon, we have to reduce a set of horizon values down to a single value to
represent the corresponding component as a whole. We refer to this process as “horizon
aggregation”.

Depth qualification can be specified in three different ways:
1. Surface Layer — The soil attribute value for the surface horizon serves as the

value for the corresponding component. In this case there is only one value,
therefore horizon aggregation does not have to be performed.
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2. Depth Range — An upper and lower depth must be specified, in addition to
units of measure (centimeters or inches). In this case, the specified depth range
may encompass all or part of more than one soil horizon, in which case horizon
aggregation would need to be performed.

3. All Layers — All soil horizons (the entire soil profile) are considered. Horizon
aggregation would need to be performed for any component with more than one
soil horizon. It is rare for a component to have only one soil horizon.

When horizon aggregation is performed, a weighted average of the corresponding soil
property is computed, where layer thickness is the weighting factor. The term layer
thickness is appropriate because when a depth range is specified, that depth range may
include only part of some soil horizons. Let’s look at the following example.

A component has three horizons. The soil attribute in question is “Percent Clay”. The
depth qualification is specified as “Depth Range”, 0 to 75 cm.

Horizon Upper Depth

Horizon Lower Depth

Percent Clay

0cm 25¢cm 15
25cm 60 cm 25
60 cm 100 cm 30

So horizon aggregation needs to be performed because all of the first two horizons and
part of the third horizon are included. The percent clay value returned for this component
would be computed as follows:

(25/75)*.15 + (35/75)*.25 + (15/75)*.30 = .23

The first horizon contributes 33% of the total depth (25/75), the second horizon
contributes 47% of the total depth (35/75), and the last horizon contributes 20% of the
total depth.

When the lower depth specified by the user is greater than the depth of the lowest
available horizon, the bottom depth of the lowest available horizon is used in lieu of the
lower depth that was specified by the user.

Running Soil Data Viewer Standalone

To run Soil Data Viewer standalone (independent of ArcMap), start the application from
the USDA program group in your start menu. All of the features and capabilities that are
available when running Soil Data Viewer standalone are also available when running Soil
Data Viewer as a plug-in under ArcMap.
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When running Soil Data Viewer standalone you can select a soil property or soil
interpretation and perform aggregation for a selected set of map units, but you are limited
to viewing those results in a report. Thematic maps can only be generated when running
Soil Data Viewer under ArcMap.

Application Startup

When you start Soil Data Viewer, if you have not previously selected a valid soil
database to work with, you will have to do so. If you have selected a valid soil database
in a previous session, that database will serve as the default soil database for the next
session, and you will not be prompted to select a soil database.

What constitutes a valid soil database? A valid soil database is a SSURGO template
database where the Soil Data Viewer tables are defined (SSURGO 2.2 or greater) and are
also currently populated. In addition, soil tabular data for at least one survey area must
have already been imported into the database. For more details on obtaining and
preparing soil data for use with Soil Data Viewer, please see the section titled “What data
do I need to run Soil Data Viewer?”. Unless you have done something especially
creative with your soil database, the Soil Data Viewer application will not let you select
an invalid soil database.

Generating an Aggregation Report

The basic task of the Soil Data Viewer application is to aggregate map unit component
values for a selected soil attribute into a single value to represent the corresponding map
unit as a whole, for a selected set of map units. The primary reason for doing this is to be
able to create a thematic map for the selected soil attribute. When running Soil Data
Viewer standalone, you cannot create a thematic map, but you can still view the results of
the aggregation process in what we refer to as an “aggregation report”. Here are the
typical steps to follow in order to generate an aggregation report. The first two steps may
be performed in either order.

1. Select a soil interpretation or soil property from the Attribute Folders tab. Review and
set the corresponding rating options as desired on the Rating Options tab. Keep in mind
that which soil attributes are currently available and which rating options are currently
editable depend on whether Soil Data Viewer is currently in Basic Mode or Advanced
Mode. For a discussion of the difference between Basic Mode and Advance Mode,
please see the section titled “Basic Mode versus Advanced Mode”. For additional details
about the various rating options, please see the section titled “Rating Options Tab”.

2. Select the desired report options and select the map units to be included in the
aggregation report from the map unit table on the Report Options tab. For additional
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details about report options and using the map unit table on the Report Options tab,
please see the section titled “Report Options Tab”.

3. Click “Generate Report”. If all required options have been specified correctly, and
Adobe Reader has been installed on your PC, an aggregation report will be generated.
This report, in PDF format, will be displayed in a new window. Controls associated with
this new window provide the option to page up and down, zoom in and out, pan, print the
report or save the report to a file. For a detailed description of the contents of an
aggregation report, please see the section titled “Aggregation Report”.

Basic Mode versus Advanced Mode

At any given time the Soil Data Viewer application is either in Basic Mode or Advanced
Mode. The option group for toggling between Basic Mode and Advanced Mode is
immediately under the Attribute Folders tab, to the left of the application window.

Mode determines which soil attributes are currently available, and whether or not the
advanced rating options are editable. Both the basic and advanced rating options reside
on the Rating Options tab, the middle of the three overlapping tabs to the right of the
application window.

In Basic Mode, most of the soil attributes that are available are what are referred to as soil
interpretations. A soil interpretation implies an intended use, and the associated value
indicates the degree to which a soil is suitable or unsuitable for that use. For example,
Dwelling with Basements is a soil interpretation that indicates if a soil is suitable for a
dwelling with a basement. In Basic Mode, an attribute typically has both basic and
advanced rating options, but the advanced rating options cannot be altered when in Basic
Mode. In Basic Mode, all basic rating options will typically have a default value, but the
default value for any data selection option needs to be reviewed before generating an
aggregation report or a thematic map.

In Advanced Mode, all soil interpretations and soil properties are available. A soil
property is an intrinsic soil attribute whose value doesn’t imply suitability for any given
purpose. Soil properties include such things as pH, bulk density, percent clay. In
Advanced Mode, an attribute typically has both basic and advanced rating options, and
most of those options can be altered when in Advanced Mode. For some attributes, some
of the advanced options cannot be changed, even in Advanced Mode.

Running Soil Data Viewer as a Plug-in Under ArcMap

Keep in mind that all of the features that are available when running Soil Data Viewer
standalone are also available when running Soil Data Viewer as a plug-in under ArcMap.
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Those features are not covered again in this section. This section discusses features that
are only available when running Soil Data Viewer as a plug-in under ArcMap.

To run Soil Data Viewer as a plug-in under ArcMap, you must first start ArcMap.

The first time you start ArcMap after installing Soil Data Viewer, you will need to add
the Soil Data Viewer toolbar to ArcMap. The Soil Data Viewer “toolbar” consists of a
single button. To add the Soil Data Viewer toolbar, right click somewhere in a clear area
of the ArcMap toolbar or menu bar, and from the list that appears, select “Soil Data
Viewer Tools”. You may have to drag the newly added toolbar to anchor it.

After starting ArcMap, the next thing you would typically do is to load the soil map unit
polygon layer that will be used to control which map units should be included in a
thematic map. While you can load more than one soil map unit polygon layer into
ArcMap, at any given moment, one and only one soil map unit polygon layer controls
which map units are included in a thematic map. How you indicate which soil map unit
polygon layer will be used for this purpose will be discussed shortly.

A soil map unit polygon layer is included as part of the spatial data associated with a
survey area, but only when spatial data for a survey area is available. For details about
how to obtain this data, please see the section titled “What data do | need to run Soil Data
Viewer?”. Remember that the soil map unit polygon layer’s file name will be something
like “soilmu_a_ne079.shp”, where the survey area portion of the name, “ne079”,
indicates the corresponding soil survey area.

You can load the soil map unit polygon layer into ArcMap before or after starting the Soil
Data Viewer plug-in, but you won’t be able to generate a thematic map until such a layer
has been loaded and selected.

Keep in mind that in order to generate a thematic map, your soil spatial data and soil
tabular data must correspond to the same survey area. Because these two data sources are
loaded independently, it is possible for there to be no correspondence between the soil
spatial data and the soil tabular data you are currently using. When this occurs,
“synchronization” will fail in whole or part. The concept of synchronization is discussed
in the section titled “Synchronization”.

After starting ArcMap, when you are ready, click the Soil Data Viewer tool button to

start Soil Data Viewer as a plug-in under ArcMap.

Application Startup

Specifying a Valid Soil Database
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When you start Soil Data Viewer, if you have not previously selected a valid soil
database to work with, you will have to do so. If you have selected a valid soil database
in a previous session, that database will serve as the default soil database for the next
session, and you will not be prompted to select a soil database.

What constitutes a valid soil database? A valid soil database is a SSURGO template
database where the Soil Data Viewer tables are defined (SSURGO 2.2 or greater) and are
also currently populated. In addition, soil tabular data for at least one survey area must
have already been imported into the database. For more details on obtaining and
preparing soil data for use with Soil Data Viewer, please see the section titled “What data
do I need to run Soil Data Viewer?”. Unless you have done something especially
creative with your soil database, the Soil Data Viewer application will not let you select
an invalid soil database.

Specifying a Valid Soil Map Layer

When you start Soil Data Viewer as a plug-in under ArcMap, the application will check if
you have already loaded a valid soil map unit polygon layer that can be used to control
which map units are included in a thematic map. This map layer is also referred to as the
“controlling soil map layer” and sometimes as just “the soil map layer”. At any given
moment, more than one such layer may be loaded into ArcMap. Any valid soil map unit
polygon layer is referred to as a candidate soil map layer.

If there are no candidate soil map layers currently loaded into ArcMap when Soil Data
Viewer starts up, a warning will be issued, but Soil Data Viewer will remain open. You
will not be able to generate an aggregation report or a thematic map until a valid soil map
layer has been loaded into ArcMap and a valid soil map layer has been selected from
within Soil Data Viewer. Soil map unit polygon layers can still be loaded into ArcMap
after starting Soil Data Viewer. To select a soil map layer to server as the controlling soil
map layer, or to change the current controlling soil map layer, click the button in Soil
Data Viewer that opens the Select Soil Map Layer dialog.

If there are one or more candidate soil map layers loaded into ArcMap when you start
Soil Data Viewer, a dialog with a list of all candidate soil map layers will be displayed,
allowing you to specify which candidate soil map layer should serve as the controlling
soil map layer. If you do not select one of these candidate soil map layers to serve as the
controlling soil map layer, Soil Data Viewer will remain open but you will not be able to
generate an aggregation report or a thematic map until a valid soil map layer has been
selected from within Soil Data Viewer.

What constitutes a valid Soil Map Layer? For this release of Soil Data Viewer, a valid
soil map layer satisfies the following conditions:

1. The layer is a polygon feature class.
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2. The source of the layer is a shape file. ArcInfo coverages and Geodatabases
are not supported at this time.

3. The associated feature attribute table contains a column whose name is
“musym” and a column whose name is “mukey”.

The name of the soil map layer doesn’t matter.

A thematic map layer created by Soil Data Viewer does not meet the above criteria
because the source of such a layer is not a shape file. Therefore, a thematic map layer
created by Soil Data Viewer cannot serve as a controlling soil map layer. When
explicitly selecting map unit polygons to be included in a thematic map, please remember
that those polygons must be selected from the controlling soil map layer.

Sometime in 2004 the soil map standard was changed to allow line and point map units.
This version of Soil Data Viewer can only deal with polygon map units. Line and point
map units will be accommodated in a future release.

Generating a Thematic Map

The basic task of the Soil Data Viewer application is to aggregate map unit component
values for a selected soil attribute into a single value to represent the corresponding map
unit as a whole, for a selected set of map units. The primary reason for doing this is to be
able to create a thematic map for the selected soil attribute. Here are the typical steps to
follow in order to generate a thematic map. The first two steps may be performed in
either order.

1. Select a soil interpretation or soil property from the Attribute Folders tab. Review and
set the corresponding rating options as desired on the Rating Options tab. Keep in mind
that which soil attributes are currently available and which rating options are currently
editable depend on whether Soil Data Viewer is currently in Basic Mode or Advanced
Mode. For a discussion of the difference between Basic Mode and Advance Mode,
please see the section titled “Basic Mode versus Advanced Mode”. For additional details
about the various rating options, please see the section titled “Rating Options Tab”.

2. Select the map units to be included in the thematic map. Only those map units that are
either explicitly or implicitly selected will be included in the thematic map. If one or
more map units in the soil map layer are explicitly selected, only those explicitly selected
map units will be included in the thematic map. If no map units in the soil map layer are
explicitly selected, then ALL map units in the soil map layer are then considered to be
implicitly selected. This provides a quick way to “select” all map units without having to
explicitly select all map units.

Selecting which map units should be included in a thematic map is controlled by
selecting map units in the controlling soil map layer, from within ArcMap, as opposed to
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from within Soil Data Viewer. This is different from selecting which map units should
be included in an aggregation report. Selecting which map units should be included in an
aggregation report is done through the map unit table on the Report Options tab from
within Soil Data Viewer itself.

Which map units are selected in the map unit table on the Report Options tab has no
bearing on which map units are included in a thematic map. Which map units are
currently selected in the controlling soil map layer in ArcMap does influence which map
units appear in the map unit table on the Report Options tab within Soil Data Viewer,
because this table will never include any map units that were not currently selected in the
controlling soil map layer in ArcMap at the last point at which synchronization was
performed.

Map unit polygons are explicitly selected and deselected by using the features provided
by ArcMap. Clicking on a map unit polygon with the Select Features tool explicitly
selects that map unit polygon. To explicitly select additional map unit polygons, click on
each additional map unit polygon using the Select Features tool with the Shift key
pressed. Clicking on a map unit polygon with the Select Features tool, when the Shift
key is pressed also toggles the selection status of that map unit polygon. All map unit
polygons can be deselected at once by selecting “Clear Selected Feature” from the
Selection menu. All polygons for one or more specified map units may also be explicitly
selected by using “Select by Attributes” from ArcMap’s Selection menu.

3. After selecting a soil attribute and setting the desired rating options, and selecting the
map units to be included in the thematic map, click “Generate Map”. If all required
rating options have been specified correctly, and as long as there are some map units in
common between those selected in ArcMap and those that exist in the underlying soil
database, a thematic map will be generated. When the map is generated the focus will
return to ArcMap.

4. 1If you explicitly selected one or more map unit polygons before generating a thematic
map, and if the controlling soil map layer in the Table of Contents frame within ArcMap
is currently selected, the selection lines of those explicitly selected map unit polygons
will be visible in the output thematic map, obscuring parts of the map. To see the
thematic map clearly, uncheck the selection box for the controlling soil map layer in the
Table of Contents frame within ArcMap. The controlling soil map layer does not have to
be selected in order for it to serve as the controlling soil map layer.

If no map unit polygons were explicitly selected before generating a thematic map, there
won’t be any selection lines obscuring parts of the map, even when the controlling soil
map layer is currently selected.

For additional information about the thematic map itself, please see the section titled
“Thematic Map”.
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Synchronization

Soil Data Viewer, when running under ArcMap, requires both soil spatial data and soil
tabular data. The soil spatial data must be manually loaded into ArcMap. The soil
tabular data resides in the underlying soil database that had to be specified or known
when the SDV plug-in starts up. In general the soil spatial data should contain the same
set of map units that exist in the corresponding tabular data. But since these two data
sources are loaded independently, there may or may not be any map units in common.

When there are no map units in common between the set of map units currently selected
in the soil spatial data and those in the underlying soil database, no aggregation report or
thematic map can be generated. So periodically, Soil Data Viewer, when running under
ArcMap, has to check to see if there are still any map units in common before performing
a function like generating a thematic map. The process of determining if there are any
map units in common between the set of map units currently selected in the soil spatial
and those in the tabular data is referred to as “synchronization”.

Changing which map units are currently selected in the soil map layer, changing the

current controlling soil map layer or changing the underlying soil database all affect the
outcome of the synchronization process.

When is synchronization performed?

Synchronization is automatically performed when any of the following events occur.
1. Soil Data Viewer application startup.
2. The current soil database is changed.

3. A controlling soil map layer is established, or the current controlling soil map
layer is changed.

4. The current controlling soil map layer is unloaded from ArcMap while Soil
Data Viewer is running.

5. The “Generate Map” button is clicked.

Since a thematic map cannot be created when there are no map units in common between
those map units currently selected in the soil map layer and those map units that exist in
the underlying soil database, synchronization is automatically performed whenever the
“Generate Map” button is clicked. Depending on the outcome of the synchronization
process a thematic map may or may not be generated.

Synchronization can also be invoked on demand by clicking the “Synchronize” button.

Document Version: 1.4 Page: 23 of 56



Soil Data Viewer 5.0 User Guide

What synchronization states are defined?

At the end of the synchronization process, one of the five following states will exist.

1. A valid soil map layer is currently selected and all map units that are explicitly or
implicitly selected in ArcMap have a counterpart in the current soil database.

2. A valid soil map layer is currently selected but only some of the map units that are
explicitly or implicitly selected in ArcMap have a counterpart in the current soil database.

3. A valid soil map layer is currently selected and none of the map units that are
explicitly or implicitly selected in ArcMap have a counterpart in the current soil database.

4. One or more valid soil map layers are loaded into ArcMap, but no valid soil map layer
is currently selected.

5. No valid soil map layer is currently loaded into ArcMap.

If synchronization is triggered by clicking “Generate Map” and the outcome of
synchronization is state 1, a thematic map will be generated.

If synchronization is triggered by clicking “Generate Map” and the outcome of
synchronization is state 2, you will be asked if you wish to continue with map generation.
At this point you should be concerned as to why only some of the map units currently
selected in your soil map layer have a counterpart in the current soil database. This
indicates some level of disconnect between the soil spatial and tabular data you are
currently using.

If synchronization is triggered by clicking “Generate Map” and the outcome of
synchronization is state 3, 4 or 5, map generation will be aborted.

The outcome of the last synchronization process is reflected by the synchronization status
related controls towards the bottom of the Soil Data Viewer application window (when
running under ArcMap). For additional details, please see the section titled
“Synchronization Status Related Controls”.

Creating Thematic Maps for more than one Survey Area at a
Time

Soil data is distributed by soil survey area. If you want to run Soil Data Viewer for a
single survey area, as distributed, no special data preparation beyond that already
described in this document is required. But if you want to run Soil Data Viewer for all or
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parts of more than one survey area, spatial and tabular data for those survey areas must be
merged before processing that data with Soil Data Viewer. The reason for this is that
Soil Data Viewer can only deal with one soil map layer at a time. This is why when you
have more than one candidate soil map layer loaded into ArcMap, you are required to
specify which of those soil map layers should serve as the controlling soil map layer.

Soil tabular data can be merged in a couple of ways. You can import data for more than
one survey area into the same SSURGO template database, but you are limited to
importing data for one survey area at a time. This is the recommended way to merge soil
tabular data. From within a SSURGO template database, you can also import the soil
tabular data contained within a different SSURGO template database by running the
macro named “Access External Soil Database”. Detailed instructions for importing data
into a SSURGO template database are available in the report titled “How to Understand
and Use this Database”, which can be found under the Reports tab in any SSURGO
template database.

Merging soil spatial data can be done using ArcMap. For detailed help on merging layers
in ArcMap, open help in ArcMap and look for a topic named “Merging Layers”. The
exact steps for merging layers in ArcMap may vary from version to version of ArcGIS.
This document doesn’t cover processes particular to ArcMap in detail, but supplemental
documents that do so may be available at
http://soildataviewer.nrcs.usda.gov/documents.aspx.

Other Map Layers

When running Soil Data Viewer under ArcMap, you may have any number of layers
loaded into ArcMap at any given instant. When running Soil Data Viewer it is common
to load the ortho-photography background for your area of interest. You may wish to
load additional layers to help you locate your area of interest. Many of these additional
layers of interest are available from the USDA Geospatial Data Gateway at
http://datagateway.nrcs.usda.gov.

Soil Data Viewer Output

Soil Data Viewer produces only two different outputs, an aggregation report and a
thematic map. An aggregation report is always available no matter how you are running
Soil Data Viewer. A thematic map is only available when running Soil Data Viewer as a
plug-in under ArcMap.

Aggregation Report

Below is the first page of a sample aggregation report.
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T Factor
Unilts of Measure: 10NE per 3078 Der year
Apgragation Method: Dominant Condrian
Tle-oreak Rule: Laower
Intzrprel Nuls 36 Zero No
kadina CI:I.II'I[}'. Texas
Survey Area Verslen and Date: 2 - 1011242004
Map
symbyl  Map unit nams Rating
AmA AMPHICN CLAY LOAWM, D TO 1 PERCENT SLOPES 5
AMS AMPHION CLAY LOAK, 1 TO 3 PERCENT SLOFES 5
AR ATCO LOAM, 0 TO 1 PERCENT SLOPES 5
AlE ATCO LOAK, 1 TO 2 PERCENT SLOPES 5
Auc AUSTIN SILTY CLAY, 1 TC 5 PERCENT SLOPES 3
SKD ERACKETT ASSOCIATION, UNDULATING (KERRWILLE) 2
BRF ERACKETT-ROCK OUTCROP ASSOCIATION, HILLY (KERRVILLE-ROCK CUTCROP) 2
caa CAID SANDY CLAY LOAM, 0 TC 1 PERCENT SLOPES 5
CdB CAID SAMDY CLAY LOAM, 1 TO 3 PERCENT SLOPES 5
oo CAID SANDY CLAY LOAM, 3 TC 5 FERCENT SLORES 5
(=) CASTROVILLE CLAY LOAR, 0 TO 1 PERCENT SLOPES 5
) CASTROVILLE CLAY LOAR, 1 TO 2 PERCENT SLOPES H
DED DEVINE ASSCCTIATION, UNDULATING 4
oHC DIMA ASSOCIATION, GENTLY UNDULATING 2
Do DIVCT CLAY LOAM, CCCASIONALLY FLODDED H
op DIVOT CLAY LOAM, FREQUENTLY FLOODED 5
DSC DOES ASSOCIATION, GENTLY UNDULATING 2
Dus DLVAL FIME SAMDY LOAM, 0 TS 1 FERCENT SLOPES 4
DuB DUVAL FINE SAMDY LOAM, 1 TO 3 PERCENT SLOPES 4
oW DUVAL LOAMY FINE SAND, 0 TO 5 PERCENT SLOPES 4
Had HANIES SANDY CLAY LOAK, 0 TO 1 PERCENT SLOPES 5
HaB HAMIS SANDY CLAY LOAR, 1 TO 3 PERCENT SLOPES 5
HHC HINDES ASSOCIATION, GENTLY UNDULATING 4
KAD KAVETT-TARFANT ASSOCIATION, UNDULATING 1
KcF KINCHELOE SOILS, 10 TO 30 PERCENT SLOSES 3
b KMIZPA CLAY, D TO 1 PERCEMT SLOPES H
KnB KNIPP& CLAY, 1 TO 3 PERCENT SLOPES 5
Lt LACOSTE SCILE, 1 TO S PERCENT SLOPES 2
Mch MERCEDES CLAY, [ TO 1 PERCENT SLOPES [MONTELL) 5
McE MERCEDES CLAY, 1 TO 3 PERCEMT SLOFES [MONTE 5
MeS MERETA CLAY, 1 TO 3 PERCEMT SLOPES (STEPHEN) 2
Mgh MIGLUEL FIME SAMDY LOAM, 0 TG 1 PERCENT SLODES H
Mgs MIGUEL FINE SAMDY LOAM, 1 TC 3 FERCENT SLOPES 5
Mha MIGUEL 20ILE, FREQUENTLY FLOODED, O TO 1 PERCENT SLOPES (FOTEET) 5
MAC MONTECLA CLAY, 1 TC 5 PERCENT SLOPES H
MoC MOMTECLA GRAVELLY CLAY, 1 TO 5 PERCENT SLOPES 5
MuC MUECES SOILE, 0 TO § PERCENT SLOPES (NUSIL) 5
omD CLMOS COMPLEX, 1 TO 8 PERCENT SLOFES 1
COND CLMOS ASSOCTIATION, UNDULATING 1
or RIS COMPLEX, FREQUENTLY FLOODED, [ TO 2 PERCENT SLOPES (ORIF-RIVERWASH) H
PEC PATILO-EUFAULA ASSOCIATION, GENTLY UNDULATING [HITILO-ALLR) 5
PoB POTH LOAMY FINE SAND, [ TO 3 PERCENT SLOFES 5
2rs PRATLEY CLAY, 0 TO 3 PERCENT SLOPES 3
QUC QUIHI ASSOCIATION, BEMTLY UNDULATING 3
avD QUIHI AND DEVIME SOILS. 1 TO 8 PERCENT SLOPES 3
RED REAL ASSOTIATICN, UNDULATING 2
USDA Natural Resources Applcation Varslon: 5.0.0.0 OE1712008
Conservation Service Fage 1af 3
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Page Header

The name of the soil attribute to which the report pertains serves as the page title.

Immediately under the page title is a summary of the rating options that were specified
prior to generating the report.

Page Body

An aggregation report may include data for more than one survey area, but data for more
than one survey area is never printed on the same page. In other words, a page always
contains data for one and only one soil survey area, but the data for a survey area may
span multiple pages.

At the top of the page body is the name of the corresponding soil survey area, center
justified. Immediately under the survey area name is the corresponding survey area
version and date, center justified.

Under that are the aggregation results for the selected soil attribute, for those map units in
that survey area that were selected to be included in the report.

A map unit is identified by its corresponding map unit symbol, which is displayed in the
column labeled “Map symbol”. Within a particular soil survey area, map unit symbol is
unique.

Immediately to the right of the map unit symbol is the corresponding map unit name.
The last column in the body of the report is labeled “Rating”. This value is the value of
the selected soil attribute that was derived to represent the corresponding map unit as a

whole. In other words, this column corresponds to the aggregated value of the soil
attribute identified in the page title.

Page Footer

The page footer identifies the version of the Soil Data Viewer application that was used
to produce the corresponding results.

Rating Options Report Option

When this option is checked, all rating options, with their corresponding description, are
included at the end of an aggregation report. These are the same rating options that
appear in the page header in other pages of an aggregation report. Checking this option
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simply provides some additional explanation of a rating option. Below is a sample rating
options page.

T Factor

Rafing Optlona
adiriouse Mame: T Fackor

Tne T f3ct0r 15 3N e5IMEte of the MAXNMLM SVerage annual rate of 5l SMcEion by WING andior water Nat ¢an oecur wimout
amacting crop productiyity over 3 SUStalned penog. The rals |5 IN T0Ns Fer 308 P year.

Unis of Maasure: 1ons per acre per year

Aggragation Method: Dominant Condiian

Aggregation ks the process by which 3 set of companent alinbute values |s reduced 2 A single value to repragent the map unit a5 a
whole.

A mapunt Is ypicaly compased of one or more “components”. A componznt |6 either same type of 5ol or same nonsoll entity,
2.0, rock ouicrmp. The companents i the map unit name regresent the majer solls wihin & map unit delinzation. kinar
camponents Mase up e balance of the map unis. Great differences in ol praperies can ooour betwesn map unit components
and wenin short distances. Minor components may be wery difersn? from the majar components. Such differences couid
SgNcanily aTect use aNd Management of (e Magp unit. KINcr cOMpInents may of may not be documentaa In the datasass. Tne
results of aggregatian do not refect the presence or absence of IImitaticns of ihe companants which ars not Istad In the databass.
AN On-Glte INVEST0aN0N IS requirsd (o Kenlify e i0caton of INAVUal map unit cempanents.

Far each of a map units components, a comespanding percent composiion Is recorded. A percent composition of 60 Indicates that
fhe comespanding component typlcally makes up approximately 60% of the map unit. Percent composition Is 3 crifical factor In
some, but not all, aggregation methads.

Far the atiribute being aggregatad, the Arst st=p of the aggragation process Is 1o derive ane atiibute valug for 2ach of @ map unifs
components. From $is 5&t of component attibutes, the nex step o the aggregation process danves 3 shgle valus that reprasents
e map unlt 35 @ whals. Once 3 single value Tor 23ch map unt Is derved. 3 ematic map for soll map unils can be generaten.
Aggregation must be done because, on any sl map, map units are delineated but components are not The aggregation method
“Dominart Condition” rst groups lke atiribute values for the comporents in @ map unlt. For each group, percent compastian I sat
%0 e sum of the percent compasition of all companents partidipating In that group. These groups Now represent "condiions” ratner
tnan components. The atrioute value associated with the group with the nighest cumulatve percant compasHion Is refumed.
mare than one group shares the highest cumulaive percent compaosiion, the comesponding "te-break” rule detzrmings which value
should be retumed. The “fie-oreak” rule Indicates whether the lower or higher group value should b= rebumed In the case of a
percent composition e,

Tne result returned by this aggregation method represants the dominant condiion throughout the map unlt anly when no te has
accumed.

Tie-braak Ruke: Lower

The He-break rule Indcates which value should be s2izctad from 3 get of mulliple candidate values, or which vakle should be
selecizd In e event of 3 percent compasiion tle.

Interpret Muls 36 Zero Mo

This option Indicates that a null value for a component should be converted o zens before aggregalon occurs. This will be done
only I @ map unlt has at least one component where this value Is not null.

lieztion Version: 5.0.00 081712005
USDA MNatural Resources Arp

Conservation Service FageZof 3
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Component Breakdown and Rating Reasons Report Option

This report option is only available when the corresponding soil attribute is a
programmatically generated soil interpretation. A soil interpretation indicates the degree
to which a soil is limited or suitable for a given use. In addition to an overall rating,
reasons for that rating are typically stored along with the overall rating.

The tabular soil data includes both manually entered soil interpretations and
programmatically generated soil interpretations. Manually entered soil interpretations are
handled differently from programmatically generated soil interpretation due to
differences in how these two kinds of soil interpretations are stored in the database.

Unfortunately there is nothing that indicates when a soil attribute represents a
programmatically generated soil interpretation, other than the fact that this option
becomes available.

When this option is available and checked, additional information is included in the
aggregation report. Below is a sample page of an aggregation report where this option
has been checked.
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Camp Areas
Aggregation Method: Dominant Candiian
Tie-praak Rue: Higher
Medina County, Texas
Sureey Area Verslon and Date: 2 - 10012/2004
Map Companent nams and % composition
Fymibal Map unit name Rating Rafing reasons
Am& AMPHION CLAY LOAM, D TO 1 PERCENT SLOPES Mot limited AMPHION 50%
AmE AMPHION CLAY LOAM, 1 TO 3 PERCENT SLOPES Not limited AMPHION 0%
AlA ATCO LOAM, O TD 1 PERCENT SLOPES Hot limited ATCD ES%
AlB ATCO LOAK, 1 TO 3 PERCENT SLOPES Hot imited ATCD B0%
AuC AUSTIN SILTY CLAY, 1 TO 5 PERCENT SLOPES Somewhat Imisd ALUSTIN 20%
Toa clayey
KD BRACKETT ASSCOCIATION, UNDULATING Somewhat imtad BRACKETT (KERRVILLE) 71%
(KERRWILLE) Toa Stony
SRF ERACKETT-ROCK QUTCACP ASSCCIATION, HILLY  Very limited BRACKETT (KERRVILLE) 64%
(KERRWILLE-ROCK OUTCROR) Siope
CaA CAID SAMDY CLAY LOAM, 0 TO 1 PERCENT SLOPES Mot limited CAID 30%
CdB CAID SANDY CLAY LOAM, 1 TO 3 PERCENT SLOPES Mot limited CAID 30%
Cac CAID SANDY CLAY LOAM, 3 TO 5 PERCENT SLOPES Mot limited CAID 30%
Csh CASTROVILLE CLAY LOAM, O TC 1 PERCENT Hot limited CASTROVILLE 85%
SLOPES
CsB CASTROVILLE CLAY LOAM, 1 TO 3 PERCENT Hot limited CASTROVILLE 35%
SLOPES
DED DEVINE ASSCOCIATION, UNDULATIMNG Wery limited DEVIME 70%
Grawel content
oG DIMA AZSOCIATION, GENTLY UNDULATING very limited DIMNA TD%
Toa Stony
Grawel content
Co DIVOT CLAY LOAM, OCCASIONALLY FLOCDED very limited DIvOT B0%
Flooding
Toa clayey
op DIVOT CLAY LOAM, FREQUENTLY FLOODED ery limited DIVOT 50%
Flooding
Toa clayey
oEC DOES ASSOCIATION, GENTLY UNDULATIMG wery limibed DOES 65%
Depih 1o bedrock
TuA DUWAL FINE SAMDY LOAM, 0 TC 1 PERCENT Hot limited DUNVAL T5%
SLOPES
TuB DUWAL FINE SAMDY LOAK, 1 TO 3 PFERCENT Hot Imited DUWAL &0%
SLOPES
oW DAL LOAMY FINE 3AMD, 0 TO 5 PERCENT Somewhat Imesd DIWVAL 0%
2LOPES Toa gangy
HaA HANIS SANDY CLAY LOAM, 0 TO 1 PERCENT Mot limited HAMNIS B5%
SLOPES
HaB HAMNIS SANDY CLAY LOAM, 1 TO 3 PERCENT Not limited HAMIS 55%
SLOPES
HMNC HINDES ASSOCIATION, GENTLY UNDULATING Somewhat imtad HIMNDES 55%
Grawel confent
wAD KAVETT-TARRANT AZSCCIATION, UKDULATING wery limibed WAMETT S7%
Depin 1o bedrock
Depih to cemented pan
Toa Stony
Toa clayey
TARRANT 24%
Depin 1o bedrock
Toa Stony
Toa clayey
Content of large stores
KoF KINCHELOE SCILE, 10 TO 20 PERCENT SLOFES wery limibed KINCHELOE E73%
Zlope
Toad clayey
Restricted parmeablity
. 712005
USDA Natural Resources Application Version: 5.0.00 QENTR200
e, - - =
SRl Conservation Service Page 1af 5

In addition to the three columns normally included in an aggregation report, a fourth
“column” is now included. The heading of this “column” includes the phrases
“Component name and % composition” and “Rating reasons”. This “column” actually

includes three different attributes.
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When this report option is checked, for each map unit whose rating is something other
than “Not rated” (or other logical equivalents) additional information is included. This
information includes the name of all components of that map unit that share the same
rating as that assigned to the map unit as a whole. For each of those components, the
corresponding percent composition is displayed, as well as any applicable reasons as to
why that component was assigned that rating. Reasons are typically only displayed when
a soil was found to be less than suitable for a particular use.

Programmatically generated soil interpretations always pertain to components, and
therefore the individual component ratings have to be aggregated to come up with a
single rating to represent the map unit as a whole. So for example, say we’re performing
a dominant component aggregation for a soil attribute named “Camp Areas”. Say that
map unit “ABCD” has four components, Alpha, Bravo, Charlie and Delta, at 10%, 20%
30% and 40% composition, respectively. Alpha is rated “Very limited”, Bravo is rated
“Somewhat limited”, Charlie is rated “Not limited” and Delta is rated “Very limited”.

The dominant component, at 40%, is Delta, so it’s corresponding rating of “Very limited”
is selected to serve as the rating for map unit ABCD as a whole. When this report option
is checked, the aggregation report will also list all components of map unit ABCD whose
rating for Camp Areas was “Very limited”. So in this case, components Alpha and Delta
would be displayed, along with the corresponding percent compositions, 10% and 40%
respectively, along with the reasons that each of those components was found to be less
than suitable, e.g. “too sandy”, “flooding”, etc. The reasons why a particular component
was less than suitable for a particular use are printed under the corresponding component
name, and indented slightly.

Thematic Map

Below is a sample thematic map, in ArcMap.
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Q Untitled - ArcMap - Arcinfo Q@

File Edit Wiew Insert Selection Tools Window Help

DSE& 2B |0 |Eimmm | gas0|w @aunuOdes ErOd

=

- £F Layers!

= Cation Exchange Capacity (CEC-7)
(0 ko 25 cm), {DCP, =}, [meq/100g]
M <=5.50
[ = 6,50 AND <= 12,50
[ = 12,50 AND <= 20,00
[ > 20.00 AND <= 32,50
Il > 32.50 AND <= 53.50
I tat rated or not available
= O saimu_a_tx325
[

Dizplay Source| Selectionl @04 | >|_
Draving > K () @l | O] A~ = |[lo]adal =0 =l Bz ulAr dy £y =~

Draw a rectangle 495318,31 3211401.57 Meters |

Table of Contents Frame

In a typical ArcMap session, the interface contains two major frames. The frame on the
left side of the application window is the Table of Contents frame. This frame shows all
layers that are currently loaded into ArcMap, with their corresponding titles and map
legend. When a new thematic map is generated, the layer corresponding to that map
appears at the top of the Table of Contents frame.

Deciphering the Map Legend Title

For a Soil Data Viewer thematic map, the map legend title is always split between two
lines. The first line is the name of the soil attribute that is the subject of the
corresponding map. The second line includes the rating options that were specified when
the map was created, and the units of measure for the corresponding soil attribute, if any.
Below are some sample map legend titles.

Potential Irrigated Crop Yield
(Corn/Bu), {WA, >, null =0}

Depth to Water Table
(Jan to Dec), {DCD, <}, [cm]
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Cation Exchange Capacity (CEC-7)
(0 to 25 cm), {DCP, >}, [meq/100g]

Depth to Soil Restrictive Layer
(Bedrock (lithic), 5% cutoff), {DCD, <}, [cm]

Camp Areas
{DCD, >}

T Factor
{DCD, <}, [tons/acrelyr]

The second line of the map legend title is composed of one to three sections, depending
on the corresponding soil attribute.

The optional section delimited by () includes any qualifiers necessary to completely
identify what data was evaluated in order to produce the corresponding thematic map.
Some soil attributes defined in Soil Data Viewer do not correspond to a specific soil
attribute in the underlying soil database. For example, the attribute “Depth to Soil
Restrictive Layer” doesn’t indicate a specific kind of restrictive layer.

In order to relate one of these non-specific Soil Data Viewer attributes to a specific
attribute in the underlying soil database, additional qualifiers are required. These
additional qualifiers are specified at run time, immediately before aggregation is
performed. Qualifiers may include data selection constraints or month range constraints
or depth qualifier constraints. A component percent cutoff constraint may limit which
components are actually considered in the aggregation process.

The section delimited by {} indicates the options in effect when the data was evaluated.
This section will always be present. The first item in this group is an acronym that
indicates the aggregation method (see below). The second item in this group indicates
the tie-break rule, where “<” corresponds to “select the lower value” and “>” corresponds
to “select the higher value”. The optional third item in this group, “null = 0”, when
present, indicates that null attribute values conditionally may have been converted to zero
when this data was evaluated.

Acronym | Aggregation Method
DCD Dominant Condition

DCP Dominant Component

ML Most Limiting

LL Least Limiting

WA Weighted Average

ACP All Components

AP Absence/Presence

NAN No Aggregation Necessary
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The optional section delimited by [] indicates the units of measure for the corresponding
soil attribute, if any. For crop yield soil attributes, the units of measure are specified in
the section delimited by (), rather than in this section.

Understanding the Map Legend

A map legend typically consists of two or more map legend classes. Each map legend
class is represented by a particular color and a class label. The class label describes
which rating values are included in that map legend class. For attributes whose values
can be logically ordered, the corresponding map legend classes are typically logically
ordered. For an attribute that cannot be logically ordered, the map legend classes are
typically ordered alphabetically.

Kinds of Map Legends

Map legends fall into two broad categories, classes and unique values. A class map
legend is typically used for continuous numeric attributes. In a class map legend each
map legend class represents a range of result values, and the individual map legend
classes are typically ordered in ascending order. A class map legend reflects all result
values that occurred during the generation of the corresponding map, but may or may not
reflect all possible result values.

How the classes in a class type map legend are established varies between ArcGIS 8.3
and later versions of ArcGIS. For ArcGIS 8.3, the entire range of result values is
separated into a number of classes where the range of each class is equal. The algorithm
used to create such a set of map legend classes is referred to as an “equal interval”
algorithm. For versions of ArcGIS more recent than 8.3, result values are separated into
classes based on “natural breaks” in the entire set of result values. The algorithm used to
create such a set of map legend classes is referred to as a “natural breaks” algorithm.

Below is a sample natural break classes map legend.

- Cation Exchange Capacity (CEC-7)
(O ta 25 cm), {DCP, =}, [meqf100g]
B <=c.50
[ = 6.50 AND <= 12,50
1= 12,50 &MD <= 20,00
[ = 20.00 &MD <= 32,50
Il = 32.50 AMD <= 53.50
[CImMat rated ar nok awailable

The other type of map legend is a unique values map legend. In a unique values map
legend, there is a map legend class for every distinct result value. A unique values map
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legend reflects all result values that occurred during the generation of the corresponding
map, but may or may not reflect all possible result values. There are variants of unique
values legends where more than one result value may be grouped into the same map
legend class.

Below is a sample unique values map legend.

- Drainage Class
Do, =k
I E::cessively drained
[ Somewhat excessively drained
Cwell drained
[CIModerately well drained
[ Somewhat poarly drained
[ Poorly drained
I yery poorly drained
Mot rated ar not available

For some soil attributes, the map legend classes are predefined rather than determined at
run time. For such an attribute the map legend may reflect all possible result values, even
though not all of those values are reflected in the results for the current map.
Unfortunately, there is nothing that indicates when a map legend reflects only those
values that exist for the current map or when a map legend reflects all possible values.
The map legend typically reflects all possible values for soil attributes whose allowable
values are restricted to a relative small set of possible values, or for continuous numeric
soil attributes whose values tend to be grouped into standard classes. This group of
attributes includes soil interpretations and soil properties with fixed domains.

Unclassified Map Units

When generating a thematic map, it may not be possible to assign a map unit to any map
legend class because that map unit’s rating value was null or was some other non-null
value that signifies that the corresponding map unit could not be classified. For example,
when a soil interpretation cannot be derived for a particular map unit component due to
insufficient data, the soil interpretation rating class for that component is typically set to
“Not rated” rather than null. A map unit may not be able to be rated for a particular soil
interpretation simply because that interpretation was not run for the corresponding survey
area. A map unit may not be able to be rated for a particular crop yield because a yield
for that crop was not recorded for that map unit.

All unclassified map units are grouped into the same map legend class, regardless of why
those map units weren’t classified. The color of this map legend class is grey, and the
corresponding label is typically “Not rated or not available”.

A map legend class for unclassified map units is present for most soil attributes. But for
some soil attributes, a null value can reasonably be interpreted as something other than
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null. For example, when a flooding frequency class value is null, we typically treat that
value as equivalent to “None”. Another example is depth to water table. When a map
unit’s depth to water table rating is null we typically treat the corresponding map unit as
one whose depth to water table is understood to be greater than 200 centimeters.

For attributes where a null value can reasonably be interpreted as something other than
null, a map unit with a null rating value is typically grouped with the class associated
with how that null value is typically interpreted. This reclassification isn’t reflected in an
aggregation report, but it is reflected in a thematic map. So for Flooding Frequency
Class, a map unit whose rating value is null is assigned to the map legend class whose
label is “None”. For Depth to Water Table, a map unit whose rating value is null is
assigned to the map legend class that includes values greater than 200 centimeters. For
such a soil attribute, the map legend will not include a map legend class for unclassified
map units.

Data View Frame

In a typical ArcMap session, the interface contains two major frames. The frame on the
right side of the application window is the Data View frame. This frame displays the
consolidated map corresponding to all layers that are currently selected in the Table of
Contents frame.

A Soil Data Viewer thematic map will include only those map units that were either
explicitly or implicitly selected in the controlling soil map layer at the time the map was
generated. The black lines in a thematic map are map unit polygon boundaries.
Individual map units are colored according to their corresponding map legend class in the
Table of Contents frame. All selected map units that have a counterpart in the current
soil database will be assigned to a map legend class. The thematic map may contain
blank areas which are either map unit polygons that were not selected prior to generating
the map, map units that have no counterpart in the current soil database or regions that
are not part of any soil survey area.

Dropping Temporary Thematic Map Layers

Each new thematic map you create adds a new layer to ArcMap. Each of these layers is a
temporary layer that will be dropped when you exit ArcMap. During your session the
accumulation of these layers may become a nuisance.

You can delete one of these temporary layers from ArcMap by right clicking on the first
line of the layer title in the Table of Contents frame, and selecting “Remove”. You can
also remove all temporary thematic map layers from ArcMap at once by clicking the
button labeled “Clear Themes” in the Soil Data Viewer application.

Document Version: 1.4 Page: 36 of 56



Soil Data Viewer 5.0 User Guide

Saving Results

Unless you explicitly save a thematic map, that map is lost once you exit ArcMap. When
saving results, you can either save only the data on which a thematic map was based, or
you can save the data on which the thematic map was based as well the information that
helps preserve the corresponding thematic map itself. When you save only the data on
which a thematic map was based, it may be difficult to recreate the original thematic map
and corresponding map legend.

If you wish to save a thematic map, this must be done manually using the capabilities of
ArcMap. This document doesn’t cover processes particular to ArcMap in detail, but
supplemental documents that do so may be available at
http://soildataviewer.nrcs.usda.gov/documents.aspx.

We DO NOT recommend saving only the data in which a thematic map was based in a
shape file. In ArcGIS 8.x and later versions it appears that any null values in the original
results end up being interpreted as zero when converted to a shape file. Soil Data Viewer
doesn’t exhibit this problem in its thematic maps because those results are stored in an
ASCII file rather than in the Dbase 1V (.dbf) format that a shape file uses.

Merging Results

Those of you familiar with previous versions of Soil Data Viewer may remember that if
you generated one thematic map and then generated a second thematic map before
dropping the first thematic map, the attribute table associated with the second thematic
map included the results of the first thematic map. Results for any number of soil
attributes could be accumulated indefinitely.

In this version of Soil Data Viewer, the results for a thematic map contain only the results
for the soil attribute that was the subject of that thematic map, regardless of how many
thematic maps were previously generated. Results no longer accumulate as each new
thematic map is generated.

If you wish to merge results for two or more thematic maps, this must be done manually
using the capabilities of ArcMap. This document doesn’t cover processes particular to
ArcMap in detail, but supplemental documents that do so may be available at
http://soildataviewer.nrcs.usda.gov/documents.aspx.

The Parts of the Soil Data Viewer Interface

Below is a snapshot of the entire Soil Data Viewer application window. Notice that the
application title bar indicates that Soil Data Viewer is currently running under ArcMap.
When running standalone the title bar does not include the reference to ArcMap.
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TZ 'soil Data Viewer - ArcMap

File Wiew Help
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Attribute/Folder Description  Rating Options l Report Dptions{

1 Basic Options
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+-[_] Interpretative Groups contrasting soils of minar extent may not be inthe database, and therefore are not considered.
+-(Z] Soil Erosion Factors 1 Tie-break Rule
(B i 3 : The tie-break rule indicates which walue should be selected from a
= F“—_I SD!| Ph"'ls'c_:al Pmpem?S " Lower set of multiple candidate walues, or which walue should be selected
+-[_] Soil Chemical Properties * Higher in the exvent of 3 percent composition tie,
+-(21 Soil Qualities and Features = FHls 55 2
(7 [ Interpret Nulls as Zero
+- ] Water Features + This option indicates if 3 null value for a component should be
Gl converted to 2ero before aggregation accurs. This will be done only
" MNo if 3 map unit has at least one component where this walue is not null.

" Basic Mode + Advanced Mode Generate Report Synchronize Clear Themes
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=
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Menu Bar

The menu bar in Soil Data Viewer contains only three items, “File”, “View” and “Help”.

File Menu

Select Map Laver
Select Database

Exit
Selecting File: Select Map Layer opens the Select Soil Map Layer dialog.
Selecting File: Select Database opens the Select Soil Database dialog.
Selecting File: Exit terminates the Soil Data Viewer application.

View Menu

Document Version: 1.4 Page: 38 of 56



Soil Data Viewer 5.0 User Guide

Attribuke/Folder Description |
Rating Cplions |
Report Options

Selecting View: Attribute/Folder Description brings the Attribute/Folder Description tab
to the foreground.

Selecting View: Rating Options brings the Rating Options tab to the foreground.

Selecting View: Report Options brings the Report Options tab to the foreground.

Help Menu

Soil Data Wiewer Online User Guide
Soil Data Viewer Home Page

Ahout Sail Daka Yiewer

Selecting Help: Soil Data Viewer Online User Guide opens the Soil Data Viewer Online
User Guide in a new browser window.

Selecting Help: Soil Data Viewer Home Page opens the home page of the Soil Data
Viewer website in a new browser window. Clicking “Browse the Supplemental
Documents Available for Soil Data Viewer” in the “I Want To” box on this page opens a
page that includes a variety of documents that discuss processes related to the Soil Data
Viewer application that aren’t covered in the User Guide.

Selecting Help: About displays the Soil Data Viewer application version information.

Main Tabs

There are four large tabs immediately under the menu bar, one tab to the left and three
overlapping tabs to the right.

Attribute Folders Tab
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Attribute Folders l

=L Agriculture
b-- {Patential Irmgated Crop ¥ield [Componemt);
& Patential lrigated Crop Yield [Map Unit)
@ Patential Hon-mgated Crop Yield [Campaonet]
@ Patential Hon-migated Crop Yield (Map Unit]
[ Building Site Development
Construction M aterialz

@
[ Recreation
@
@

Saritary Facilities

Farest Management
[ Ecological Sites
[ wWaste Management
[ water Management
[ Interpretative Groups
+-[23 Soil Erosion Factors
+-[23 5oil Physical Properties
+-[23 5oil Chemical Properties
+-[23 Soil Qualities and Features
+-[_7 Water Features

+
+
+
+
+
+
+
+
+

The tab to the left of the application window is the “Attribute Folders” tab. This tab
shows the attribute folder tree that includes all of the attributes for which a thematic map
or report can be generated. The list of folders displayed may vary from survey area to
survey area depending on which programmatically generated soil interpretations were
included in the dataset. If no interpretations normally listed in a particular folder were
included, that folder will not be displayed.

A folder may be expanded or collapsed by clicking the plus or minus sign to the left of
the folder name, respectively. A folder may contain soil attributes and/or subfolders.

A soil attribute must be selected before a map or report can be generated.

Attribute/Folder Description Tab
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¢ AttributeFolder Descnption l Fiating O ptions ] Fieport Options ]

The estimated average vields per acre that can be expected of the selected crop under a high
level of management with imgation are shown, 10 any given vear, vields may be higher or lawer
than thosze indicated because of varations in rainfall and other climatic factors. For imgated crops,
it iz azzumed that the irigation system iz adapted ta the zoils and ta the crops grawe, that
good-quality irigation water iz uniformly applied as needed, and that tillage iz kept b a minimun.

I the underlving database, zome states maintain crop vield data by individual map unit component.
Other states maintain the data at the map wnit level. Attibutes are included in this application for
both, although only one or the other iz kel to contain data for any given geographic area. Thig
attribute uzes data maintained at the map unit component lewvel.

I the underlving database, this attribute iz actually recorded as three separate valugs. A law value
and a high value indicate the range of thiz attibute for the coresponding compaonent, &
"reprezentative’ value indicates the expected value of thiz attribute for the cormesponding
component. For thiz soill property, anly the representative value is uzed.

The yields are bazed mainly on the expenence and records of farmers, congervationists, and
extenzion agentz. Available vield data from nearby counties and results of field trialz and
demonztrations alzo are conszidered.

The management needed to obtain the indicated vields of the various crops depends an the kind
of zoil and the crop. M anagement can include drainage, erosion control, and protection from
flonding; the proper planting and seeding rates; suitable high-yielding crop vareties; appropriate
and timely tilage; control of weeds, plant dizeases, and harmful insects; favorable soil reaction and
optirmum levels of nitrogen, phozphoruz, potazsium, and trace elements for each crop; effective uze
of crop rezidue, barnpard manure, and green manure crops; and harvesting that ensures the
smallest pozsible loss.

The estimated vields reflect the productive capacity of each zail for the zelected crop. Yields are
kel to increase as new production technology is developed. The productivity of a given soll
compared with that of ather goilz, however, ig not likely to change.

The leftmost of the three overlapping tabs to the right of the application window is the
“Attribute/Folder Description” tab. When you click on an attribute or folder in the
Attribute Folders tab, the description of that attribute or folder is displayed in this tab.

Rating Options Tab
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l Fieport Options ]

Bazic Optionz
Rezult Calumn Mame: |IrrY|u:|D:-

[ata Selection Ophions

Crop: ||:|:|rn ﬂ
Yield Units: | Bu ]
&dvanced Options
Aggregation Method
|WEightEd Auerage ﬂ tethod Dezcription |

Component Percent Cutoff
Components whose percent composition is belows the cutoff walue will not be considered. [ no
cutoff walue is specified, all components in the database will be considered. The data for some
contrasting =oils of minor extent may not be inthe database, and therefore are not considered.

Tie-break Rule

o (L The tie-bresk rule indicates which walue should be selacted from 3
zet of multiple candidate walues, or which walue should be selectad

* Higher in the event of 3 parcent composition tie.

Interpret Mullz az Zero

* Yes This aption indicates if a null walue for 3 companent zhould be
canverted to 2ero before aggregation accurs. This will be done only

{ Mo if 3 map unit has at least one component where this walue is oot null.

The middle of the three overlapping tabs to the right of the application window is the
“Rating Options” tab. This tab displays the rating options for the attribute that is
currently selected in the Attribute Folders tab, if any. These options affect aspects of the
aggregation process that occurs whenever a map or report is generated.

Basic Options

B azic Optionz
R esulk Column M ame: |IrrYI|:ID:|

Data Selection Options

Crop: | Corn j

‘Yield Units: | B |

Options in this group are always editable, regardless of whether the application is in
Basic Mode or Advanced Mode.
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Result Column Name

This textbox contains the default name of column into which the output rating values will
be stored, whenever a thematic map is generated. This column is visible if you open the
feature attribute table associated with an ArcMap layer that was created by Soil Data
Viewer. The default name provided can be changed prior to generating a thematic map.

The default name is supposedly connotative, but since the length of this name is limited
to ten characters, it can still be fairly cryptic at times. The length of this name is limited
to ten characters because if results are permanently saved to a shape file, the name of a
column in a shape file cannot contain more than ten characters. Saving Soil Data Viewer
results to a shape file is not recommended. See the section titled “Saving Results” for
additional information.

Data Selection Options

Most of the soil attributes available in Soil Data Viewer are somewhat generically
defined, and some much more so than others. In order to extract a value for an attribute
from the underlying soil database, additional qualifiers are typically required. For
example we define an attribute like “Depth to Soil Restrictive Layer”, but in the attribute
definition we don’t define what kind of restrictive layer we are referring to. The specific
type of restriction with which we are concerned is selected at run time, as an additional
qualifier to a generically defined attribute.

Some of these additional qualifiers are referred to as “data selection options”. A soil
attribute may have zero, one or two associated data selection options. Each data selection
option associated with a soil attribute is presented as a dropdown choice list. For each
data selection option, a choice must be selected before aggregation can be performed.

Sometimes no data selection option choices will be available. This can occur because no
crop yields have been recorded for the current set of map units, or no restrictive layers
have been recorded for the current set of map units. When this occurs, aggregation
cannot be performed for the corresponding soil attribute.

Advanced Options
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Advanced Options
Agareqation bethod

|'W'eighted Average j b ethod Dezcription

Comporent Percent Cutaff
Components whose percent composition is below the cotoff walue will not be considered. If no
cutoff walue is specified, all components in the database will be considered. The data for some
cantrasting =oils of minar extent may not be inthe database, and therefore are not considerad.

Tie-break Rule

I Laower The tie-break rule indicates which walue should be selected from a
- zet of multiple candidate walues, or which walue should be zelected
(+ Higher in the event of 3 parcent composition tie .

|nterpret Mulls az Zero

% Yes This option indicates if 3 null walue for 3 component should be
canverted to zero before aggregation occurs. This will be done only
(" Ma if 3 map unit has at least one component where this walue is not null.

Options in this group are always visible but only editable, conditionally, when the
application is in Advanced Mode. For some attributes, some of the advanced options
cannot be changed, even in Advanced Mode.

Some of the options in this group are options that pertain to a soil property, as opposed to
a soil interpretation. For a discussion of the difference between a soil property and a soil
interpretation, please see the section titled “Basic Mode versus Advanced Mode”.

Aggregation Method

For each soil attribute available in Soil Data Viewer, a default aggregation method is
defined. But for most soil attributes, more than one aggregation method is potentially
suitable. This option presents a dropdown list of all valid aggregation methods for the
corresponding soil attribute. One of the more interesting aspects of Soil Data Viewer is
to see how the rating for a map unit changes for different aggregation methods for the
same soil attribute. For a discussion of the various aggregation methods, please see the
section titled “Aggregation Method Descriptions”.

Component Percent Cutoff

The section titled “Soil Survey 101 discussed the concept that map units are typically
composed of one or more components. Some of these components compose a significant
percent of the map unit, and some may compose only a minor percent of the map unit.
There are times when you may not want the minor components of a map unit to influence
the rating for a particular soil attribute. This option allows you to specify a value such
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that a component whose percent composition is below this value will not be considered
during the aggregation process.

Tie-break Rule

During the aggregation process, there may be a number of points at which it is necessary
to select a single value from multiple candidate values. This can occur for more than one
reason. We might be dealing with depth to water table for a given period of months, and
we need to select only one depth value to represent the entire span of months. We might
be doing a dominant component aggregation and there are two components with 40
percent composition. We can only return one of those two values to represent the map
unit as a whole.

In these cases, we use the tie-break rule to decide which of the multiple candidate values
should be returned. When the tie-break rule is “Lower”, or some variant thereof, we
return the lowest value among all candidate values (there may be more than two). When
the tie-break rule is “Higher”, or some variant thereof, we return the highest value among
all candidate values.

When we are dealing with a numeric attribute, lower versus higher is an arithmetic
comparison. When we are dealing with a non-numeric (string) attribute, lower versus
higher is a collating sequence comparison, in other words we return the string that is
“lower” or “higher” based on the ASCII collating sequence. This sequence specifies the
relative order of all characters in a character set.

Null Values

When we are aggregating an attribute of a component, there may not be a value for that
attribute in the database for every component in the corresponding map unit. So we have
to decide what, if anything, to do about the components for which the value of the soil
attribute in question is null.

For some aggregation methods it makes sense to include a component with a null value in
the aggregation process. If you are doing a dominant component aggregation for Percent

Clay, and no clay content is recorded for the dominant component, then the Percent Clay

rating value for the corresponding map unit should be null.

But for the aggregation method “Weighted Average”, we can’t deal with components
with null attribute values because we can’t use null values in an arithmetic expression.
Therefore components with null values are automatically excluded from a “Weighted
Average” aggregation.

During the aggregation process it is often necessary to select one value from a group of
candidate values. In general it doesn’t make any sense to compare a null value with a
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non-null value, but in the case of a tie between a null value and a non-null value, Soil
Data Viewer always returns the non-null value.

All of the above is necessary background for understanding this option. When “Interpret
Nulls as Zero” is checked, if at least one component of a map unit has a non-null value
for the soil attribute in question, a null attribute value for any other component of that
map unit will be converted to zero.

One of the reasons for offering this option was to produce more meaningful results when
it comes to an attribute like crop yield. The default aggregation method for any crop
yield attribute is “Weighted Average”. Let’s say we have a map unit with two
components, each at 50 percent composition. For component 1, the yield for crop X is
100. For component 2, no yield is recorded for crop X.

If the option to “Interpret Nulls as Zero” is not set, the yield value returned for the map
unit described above would be 100. Because the crop yield value for component 2 is
null, that component is not considered during the aggregation process. Therefore the
component 1 effectively represents 100% of the map unit.

If the option to “Interpret Nulls as Zero” is set, the yield value returned for the map unit
described above would be 50. In this case the yield value for component 2 would have
been set to 0. Both components would now participate in the weighted average
calculation, each contributing 50% of the result.

There are also soil properties, like “Calcium Carbonate (CaCO3)” for which a null value
logically implies zero. For such an attribute, “Interpret Nulls as Zero” will typically be
set by default.

The default value of this option should represent the most appropriate choice for the
corresponding soil property.

Month Range
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Advanced Options
Agareqation bethod

| D ominant Condition j b ethod Dezcription

Comporent Percent Cutaff
Components whose percent composition is below the cotoff walue will not be considered. If no
cutoff walue is specified, all components in the database will be considered. The data for some
cantrasting =oils of minar extent may not be inthe database, and therefore are not considerad.

Tie-break Rule
" Less Frequent

The tie-break rule indicates which walue should be selected from a
zet of multiple candidate walues, or which walue should be zelected

*+ More Frequent in the: event of 3 percent composition tie,
konth Bange
Beginning Manth: |-.|anuary j
Enditig b orth: | December j

Certain temporal soil attributes, like flooding frequency and water table depth are
recorded by month. When performing an aggregation for an attribute that is recorded by
month, a beginning and ending month must always be specified. Beginning and ending
month may be the same. The order in which the months are specified matters. January to
December includes all 12 months. December to January includes only 2 months.

Layer Options

Advanced Options
Agareqation bethod

| Dominant Component j tethod Dezcription

Component Percent Cutaff
Components whose percent composition is below the cutoff walue will not be considered. If no
cutoff walue is specified, all components in the database will be considered. The data for some
cantrasting =oils of minar extent may not be inthe databasze, and therefore are not considerad.

Tie-break Rule

=L The tie-break rule indicates which walue should be selected from a

QIAET =et of multiple candidate walues, or which walue should be selected
+ Higher in the ewvent of 3 parcent composition tie.
e This option indicates if 3 null walue for a component should be

canverted to zero before aggregation occurs. This will be done only
(+ if 3 map unit has at least one component where this walue is not nuall.
Layer Optiohs
L Depth Range -

~ Suface L Units of Measzure

Lface Layer P
+ Depth Han;E 1op Depthe 1) T

: {* Centimeters

Al Layers Bottam Depth: | 25
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A component is typically composed of multiple soil horizons. For an attribute of a soil
horizon it is necessary to specify some sort of depth qualification to indicate how much
of the soil profile should be considered. When the depth qualification encompasses more
than one soil horizon, a set of horizon values has to be reduced down to a single value to
represent the corresponding component as a whole. We refer to this process as “horizon
aggregation”. For an additional discussion of horizon aggregation, please see the section
titled “Horizon Aggregation”.

Depth qualification can be specified in three different ways:

1. Surface Layer — The soil attribute value for the surface horizon serves as the
value for the corresponding component. In this case there is only one value,
therefore horizon aggregation does not have to be performed.

2. Depth Range — An upper and lower depth must be specified, in addition to
units of measure (centimeters or inches). The lower depth must be greater than
the upper depth, and the upper depth can be greater than zero. The specified
depth range may encompass all or part of more than one soil horizon, in which
case horizon aggregation would need to be performed. Note that the choice of
centimeters or inches here does not alter the units displayed in the output — only
the depth of soil considered.

3. All Layers — All soil horizons (the entire soil profile) are considered. Horizon

aggregation would need to be performed for any component with more than one
soil horizon. It is rare for a component to have only one soil horizon.

Report Options Tab
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.ﬁ.ttributeanIderDescriptinn] Fiating Options ~ Freport Options

Report Optionz
Iv Fating Options "
|+ Eu:umpinepnt Breakdown & Rating Reazonz Addiional Fieports
Select map unitz to be included in the tabular repart from the 2et of map unitz currently zelected
it the current zoil map layer;
AllMap Umts
Survep drea | Map Unit | Map Unit Mame -
» T=32h Amd AMPHIOM CLAY LOAM, O TO 1 PERCEMT SLOFPES
T=32h AmB AMPHIOM CLAY LOAM, 1 TO 3 PERCEMT SLOFPES
Tx325 At ATCO LOAM, 0TO 1 PERCEMT SLOPES
T=325 AR ATCO LOAM, 1 TO 3 PERCEMT SLOPES
T=325 AuC ALISTIM SILTY CLaY,1 TO 5 PERCEMT SLOPES
T325 BED BRACKETT ASS0OCIATION, UNMDULATING [FERRWILL
T=32h ERF BRACKETT-ROCKE QUTCROF ASSOCIATIOM, HILLY |
Tx=32h Cda, CAID SAMDY CLaY LOAM, O TO 1 PERCEWNT SLOFES
T=32h CdE CAlD SAMDY CLay' LOAK, 1 TO 3PERCEMT SLOPES
T=32h CdC CAID SAMDY CLAY LOAM, 2 TO 5 FERCEMNT SLOFES
Tx325 Cas, CASTROVILLE CLAY LOAM, O TO 1 PERCEMT SLOPE
T=325 CzB CASTROVILLE CLAY LOARM. 1 TO 3 PERCEMT SLOPE
T=325 CED DEVIME ASSOCIATION, UMDULATIMG
T325 DHC  DIMA ASSOCIATION, GEMTLY UMDULATIMG
| T=32h Do DOT CLay LOAM . OCCASIOMALLY FLOODED | f
4 »
Select Al nzelect Al Wiew Selected Map Unitz |

The rightmost of the three overlapping tabs to the right of the application window is the
“Report Options” tab. The options on this tab allow you to include additional
information in an aggregation report and control which map units appear in that report.

Report Options

Rating Options

Most soil attributes have a number of associated options that must be specified before
aggregation can be performed. In an aggregation report, the values of those options are
always printed at the top of each report page, regardless of whether or not this report
option is checked. When this option is checked, those rating options, along with their
corresponding narrative descriptions, if any, will be included at the end of the report.

Component Breakdown and Rating Reasons
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In the section titled “Basic Mode versus Advanced Mode”, the difference between a soil
property and a soil interpretation was discussed. For a programmatically generated soil
interpretation, in addition to the rating value for the corresponding interpretation, the
tabular data includes the reasons, if any, as to why the corresponding rating was assigned.

For example, let’s say were talking about the soil interpretation “Dwellings with
Basements”. If the rating value for this attribute is “Not Limited”, this means that there
are no known limitations preventing the corresponding map unit from being used as a site
for a dwelling with a basement. In this particular case, no reasons are provided. Reasons
are only provided when a soil isn’t completely suitable for a particular use. Had the
rating value for this attribute been “Very Limited”, one or more corresponding reasons
for this rating, depth to water table for example, should be available.

When “Component Breakdown and Rating Reasons” is checked, an aggregation report
includes components that share the rating that was assigned to their corresponding map
unit. For each of those components, their corresponding percent composition is displayed
as well as the reason or reasons that each of those components was assigned that rating.

Additional Reports Button

Soil Data Viewer is one of a number of applications that provide soil data. Clicking this
button brings up a dialog that describes how to access other applications that provide a
variety of additional soil reports.

Map Unit Table and Associated Controls

The map unit table is used to control which map units are included in an aggregation
report. The content of this table depends on how you are currently running Soil Data
Viewer. If you are running Soil Data Viewer standalone, this table contains all map units
in the underlying soil database. If you are running Soil Data Viewer as a plug-in to
ArcMap, this table shows those map units in the underlying soil database that are in
common with whatever map units are currently selected in the current soil map layer, at
the last point in time that synchronization was performed. For a discussion of the concept
of synchronization, see the section titled “Synchronization”.

When you click “Generate Report”, only the map units that are currently selected in this
table will appear in an aggregation report. Which map units are selected in this table has
no effect on which map units are included in a thematic map. Which map units are
included in a thematic map is controlled by which map units are currently selected in the
controlling soil map layer in ArcMap.
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Selecting map units for inclusion in an aggregation report doesn’t work exactly the same
as selecting map unit polygons for inclusion in a thematic map. When no map unit
polygons in the controlling soil map layer are explicitly selected, all map unit polygons
are then considered to be implicitly selected. This is not true for selecting map units for
inclusion in an aggregation report. If no map units in the map unit table are explicitly
selected, an aggregation report cannot be generated.

Table Label

The table label indicates whether the map units in the table correspond to all map units in
the underlying soil database (i.e. Soil Data Viewer is running standalone), or only those
map units in the underlying soil database in common with those map units that are
currently selected in the current soil map layer (i.e. Soil Data Viewer is running as a plug-
in to ArcMap).

Table Title Bar

The table title bar reflects which map units are currently visible in the table. At any given
moment, either only currently selected map units, only currently unselected map units, or
all map units (selected and unselected), will be displayed in the table. Which map units
are displayed in this table at any given moment is controlled by the View Selected Map
Units/View Unselected Map Units/View All Map Units toggle button.

Select All Button

Clicking this button selects all map units that are currently visible in the table. Keep in
mind that which map units are visible in the table at any given moment depends on the
current state of the View Selected Map Units/View Unselected Map Units/View All Map
Units toggle button.

Unselect All Button

Clicking this button deselects all map units that are currently visible in the table. Keep in
mind that which map units are visible in the table at any given moment depends on the
current state of the View Selected Map Units/View Unselected Map Units/View All Map
Units toggle button.

View Selected Map Units/View Unselected Map Units/View All Map Units
Toggle Button
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Clicking this toggle controls which map units are displayed in the table at any given
moment. This buttons toggles through displaying either only currently selected map
units, only currently unselected map units, or all map units (selected and unselected).

Row of Controls Spanning the Application Window, Under the
Main Tabs

" Basic Mode v Advanced Mode | Generate Report | Generate Map Sunchronize Clear Themes

Basic Mode/Advanced Mode Radio Buttons

This option group is used to switch between Basic Mode and Advanced Mode. For a
discussion of the difference between Basic Mode and Advanced Mode, please see the
section titled “Basic Mode versus Advanced Mode”.

When switching from Advanced Mode to Basic Mode, if the currently selected folder or
attribute is not available in Basic Mode, your current position in the attribute folder tree
will be lost.

Generate Report Button

Providing that all prerequisites have been satisfied, clicking the “Generate Report” button
generates an aggregation report for the currently selected soil attribute, for those map
units that are currently selected in the map unit table on the Report Options tab. An
aggregation report may not be able to be generated for any of the following reasons:

1. You haven’t selected a soil attribute from the Attribute Folders tree.

2. Not all required rating options have been specified or could be specified, or one or
more of the rating options that were specified are invalid.

3. No map units are currently available in the map unit table on the Report Options tab.
This can occur for two reasons; (A) there are no map units in the underlying soil database
or (B) there are no map units in common between the underlying soil database and the
map units that are currently selected in the current soil map layer in ArcMap.

Generate Map Button

Providing that all prerequisites have been satisfied, clicking the “Generate Map” button
generates a thematic map for the currently selected soil attribute, for those map units that
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are currently selected in ArcMap that have a counterpart in the underlying soil database.
A thematic map may not be able to be generated for any of the following reasons:

1. You haven’t selected a soil attribute from the Attribute Folders tree.

2. Not all required rating options have been specified or could be specified, or one or
more of the rating options that were specified are invalid.

3. There are not any map units in common between the map units that are currently
selected in ArcMap and the map units that exist in the underlying soil database.

Synchronize Button

Clicking the “Synchronize” button updates the current synchronization status. While
synchronization status is automatically updated when certain events occur, you may want
to manually trigger synchronization in order to determine if there is anything in common
between the map units that are currently selected in ArcMap and the map units that exist
in the underlying soil database. For a complete discussion of synchronization, please see
the section titled “Synchronization”.

Clear Themes Button

Whenever a new thematic map is generated, that theme is added to ArcMap as a
temporary layer. Layers accumulate as you generate one thematic map after another.
These temporary layers are deleted when you terminate your ArcMap session. If you
wish to delete one of these temporary layers prior to terminating your ArcMap session,
you can right click on that layer’s name in ArcMap and select “Remove”. Clicking the
“Clear Themes” button removes all temporary layers and tables created by Soil Data
Viewer at once.

Synchronization Status Related Controls

The synchronization status related controls are only visible when running Soil Data
Viewer as a plug-in under ArcMap.

Synchronization Status: |AII map units in spnc. ? |

Synchronization Status
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The synchronization status textbox displays the concise version of the synchronization
status at the last time that synchronization was performed. For a complete discussion of
synchronization, please see the section titled “Synchronization”.

Synchronization Status Help Button

Clicking the synchronization status help button opens a dialog that explains the
corresponding synchronization status in detail. The background color of this button,
green, yellow or red, also implies the synchronization state at the last time that
synchronization was performed. For a complete discussion of synchronization, please
see the section titled “Synchronization”.

Map Layer Related Controls

Map Layer: |d:\sdm downloadshshape filehsoil_tx325%spatialhzoilmu_a_tx325.shp | zoilmu_a_tx325 =

The map layer related controls are only visible when running Soil Data Viewer as a plug-
in under ArcMap.

Map Layer Source

The map layer source textbox displays the fully qualified pathname of the shape file that
is the source of the current “soil map layer”. The map layer source is displayed simply to
remind you which set of soil spatial data is serving as the current “soil map layer”. For a
complete discussion of “the soil map layer”, please see the section titled “Specifying a
Valid Soil Map Layer”.

Map Layer Name

The map layer name textbox displays the name of the layer in ArcMap that is serving as
the current “soil map layer”. In many cases, the map layer name is the same as the non-
extension portion of the name of the shape file that is the source of the current “soil map
layer”, but these two names are not necessarily equivalent. The map layer name is
displayed simply to remind you which soil map layer in ArcMap is serving as the current
“soil map layer”. For a complete discussion of “the soil map layer”, please see the
section titled “Specifying a Valid Soil Map Layer”.

Open the Select Soil Map Layer Dialog Button
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Clicking this button opens the Select Soil Map Layer dialog, shown below. This dialog is
used to select which candidate soil map layer should serve as the current “soil map
layer”. For a complete discussion of “the soil map layer”, please see the section titled
“Specifying a Valid Soil Map Layer”.

Please select a soil map layer.
Map Layer Source Map Laper Mame ]
~d:hedm downloadshshape filehzol_t029%spatialheoilmu_a_ tx029 shp zollmu_a_tx029 i
dhadm downloadshshape filehsoil_t«325\spatialsoilmu_a_tx325.shp zoilmu_a_tx325
()3 | Cancel

Database Related Controls

[atabasze: |D:\SDM Downloadssoildb_T#325.mdb

|

Database File Name

The database file name textbox displays the fully qualified pathname of the SSURGO
template database that is currently serving as the underlying soil database. The database
file pathname is displayed simply to remind you which set of soil tabular data is currently
being used.

Open the Select Soil Database Dialog Button

Clicking this button opens the Select Soil Database dialog, shown below. This dialog is
used to select the SSURGO template database that should serve as the current source of
soil tabular data.
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Please select a soil database.
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Obtaining Additional Help for Soil Data Viewer

For questions or requests related to Soil Data Viewer, please contact the Soils Hotline at
the NRCS National Soil Survey Center in Lincoln Nebraska by e-mail or phone at:

hotline@lin.usda.gov

Steve Speidel

(402) 437-5378

Tammy Cheever

(402) 437-5379

The hotline is typically staffed from 8:00 AM to 4:30 PM Central Time.
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