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Jason and | have known each other for a number of years, even working together in the
same soil survey office in Santa Fe. About 2 years ago he contacted me wondering about
the possibilities of visually tracking Soil Data Join and Recorrelation projects in ArcGIS. |
kenw it was possible to get into NASIS in a remote sense with LIMS reports so we began
development of a toolset. It wasn’t long before it dawned on us that we could mine official
NASIS data with Soil Data Access. In fact this is what SDA is for. Direct access to SSURGO
tabular data. Something else that really made this possible was Steve Peaslee’s gSSURGO
and SSURGO Download tool box. These geodatabases covering large extents were
becoming the norm. So we took off with it.

The tools have been around for a about a year and a half. There has been a lot of work and
collaboration during this time. Most recently we added a toolset that gathers spatial data.

For the most part the tools have spread by word of mouth. We wanted to take the
opportunity here to let more people know these tools exist and to solicit suggestion for
further developmet.

A SSURGO On-Demand Dynamic Spatial Tools are for everyone working with soil survey
interpretations and properties! Learn about the SSURGO On-Demand Toolbox and how to
install and use it. These tools serve as an alternative to Soil Data Viewer and are designed



to process large extents rapidly from data already served on Web Soil Survey. No external
tabular data is needed and spatial data is optional. : The SSURGO On-Demand tools offer a
one-stop shop for any number of Soil Survey Areas at once State, Region, watershed for
any/all interpretations or properties. The SSURGO on-demand tools extend the functionality
of gSSURGO and the SSURGO download tools.
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Cloud Driven!

Easy way to access soil data
ArcGlIS tool for generating
tabular data and creating

SSURGO

OnDemand
SSURGO-based thematic Maps

Requires ArcGIS Desktop 10.1 +
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So what are the tools? The tools are cloud driven. The tools are a ESRI ArcGIS toolbox that
run in ArcGIS 10.1 or higher and there is three toolsets that hit Soil Data Access. The tools
provides a easy way for someone to access soils data.

A quick overview of two tools that facilitate the download, merging, and analysis of
SSURGO datasets into LARGE regional datasets using ARCGIS: SSURGO on Demand Dynamic
Spatial Tools for Soil Interpretations and Properties



Hits Soil Data Access in real-time

Generates tabular data - fast!

Automatically joins or creates lyr
Introduction files against gSSURGO or

SSURGO spatial data
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The tools hits soil data access in real time and generates tabular data fast. 2 of the
toolsets needs spatial but one of the toolsets don’t need any data at all. They can
usually run entire state under a minute. The Area symbol tools a



 Similar to Soil Data
Viewer
Imtroduction | ¢ WWOrks with large extents
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The tools are similar to soil data viewer however it can process large datasets and is not
limited to one survey area. It has virtually has all the soil interpretations properties. Same
aggregation. You are always getting current data and can run large areas of extent.
Sometimes it’s a pain to go out an get the data.
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Interacting with Soils data can be a complex endeavor. We have this complexity in our
database with many to one relationships. These tools alleviate the user from understanding
the SSURGO database schema and relationships and provide a way to get to child data and
aggregate it to the mapunit level without any post-processing or knowledge of the tabular
structure on their part.

However, regardless of what tools are used to interact with the data, ultimately the user is
responsible for using the data appropriately for a given application.

How users use the soils data is extremely important
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Aggregate / Interpretations
(component vs mapunit)

Numeric variables (i.e. Clay, Organic Matter)
» Weighted average

Categorical variables (i.e. T-factor, HSG)

How do we

make sense
of soils data? | Categorical or Numeric variables

» Dominant condition

»Dominant component
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Any use of soil data to make predictions falls under the broad category that soil scientists
call “soil interpretations.” NRCS maintains a set of interpretations in the Web Soil Survey.
These include calculated values, such as K and T, and features, such as Hydrologic Soil
Groups and Unified Soil Classification. The interpretations also include various ratings of
suitability and limitations for land uses.

Soil properties themselves can be divided into two broad categories, intrinsic soil
properties and non-intrinsic soil properties. Intrinsic soil properties are those empirical soil
properties that are not based on any other soil properties (very fine sand content). Non-
intrinsic soil properties tend to be derived from multiple intrinsic soil properties (K-factor).
Non-intrinsic soil properties tend to be interpretive in nature. Examples of non-intrinsic soil
properties include Farmland Classification, T-Factor and Wind Erodibility Group (WEG).

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.
The example below the second 2 components would be the dominant condition.



Dominant Component: The aggregation method "Dominant Component" returns the
attribute value associated with the component with the highest percent composition in the
map unit. 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 set classes for the map unit.



Adding the Tools
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Nothing special to do. Right click on white space within ArcToolbox to Add the tools

It’s a good idea to save the ArcTool Box setting so you don’t have to continually add them.



Areasymbol
Toolset

No local tabular is needed

Generates soil property or
interpretation tabular data in

ArcMap by Soil Survey Area(s)
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Soil Survey Areas Polygons - Layer

Soil Survey Areas Polygons — Choice List

State Interpretation List Filter
Aggregation Method

State Interpretation Choice List

Areasymbol
Toolset
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Join Layer
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Soil Survey Area Polygons Layer
must have and Areasymbol column
cannot have an MUKEY field



Output File Geodatabase Location
MUST be a file geodatabase

Join Layer

if a layer is present the tool will automatically add a join between the tabular
results this layer (gSSURGO recommended, but will work with polygons)

This layer must have an MUKEY field

if multiple properties are run the property will be the joined table



Soil Survey Areas Polygons - Layer

Soil Survey Areas Polygons — Choice List

Aggregation Method

Soil Property Choice List
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L_J_SDA MATURAL

Soil Survey Area Polygons Layer
must have and Areasymbol column
cannot have an MUKEY field
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Enabled if min/max aggregation method selected

Output File Geodatabase Location
MUST be a file geodatabase

Join Layer

if a layer is present the tool will automatically add a join between the tabular
results this layer (gSSURGO recommended, but will work with polygons)

if multiple properties are run the property will be the joined table
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Soil Data Access
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The Areasymbol tools send these requests to soil data access.

For each request either the Areasymbol is changing or the Interpretation or property is
changing, or both

For example if you wanted to run 4 interpretations on 100 soil survey areas, you would be
sending 400 of these requests (above)
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Soil Data Access
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Results from a Soil Data Access Query.
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Results are tables, can’t stress enough that is all the Areasymbol tools are doing. We are
grabbing stored data.

Table names correspond to the Interpretation name and Aggregation method
A note of caution: Tool is set to overwrite a table if it finds one with the same name.

These tools piggy back on Soil Data Development Toolbox in that for the most part we are
assuming the users have a spatial table already.

13



Example of Properties Output
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Here is an example of a table outputted from the Properties tools. In this case | ran the
Cation Exchange Property. The output tables will always have 5 core fields embedded:
MUKEY, int_MUKEY, areasymbol, musym and muname.  These are some of the most
desirable fields that users always want. The last field appended to the table will be unique

to the property of interest.

BTW, we included an int_ MUKEY for those advanced users that want to link up to the
gSSURGO. Those who have done so in the past know that the MUKEY field in the gSSURGO
dataset is in integer format. The MUKEY field in the traditional SSURGO dataset is in text

format.
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Something UNIQUE to our tools is the addition of the reason column. So, not only do you
get a class and rating, you get the reasons WHY each mapunit is not Well Suited or Not
Limited. In other words, the tools returns what elements in the interpretation caused the
limitation or suitability problem.
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” Append 101 Survey Areas to
single shapefile

" Load 101 Survey Areas to
NASIS for SSURGO export

Areasymbol |/ |mnort into SSURGO

Toolset

template
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Fortunately, | am connected to the state office geodata server and didn’t have to download
each of the North Carolina soil survey areas. Similarly , a benefit that | have as a soil
scientist is to create a custom SSURGO Export to populate a template database. If | was a
private consultant trying to accomplish this | would have had to download each of the 101
soil survey areas and then run the Import module within a SSURGO template database 100
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” Append 101 Survey Areas to
2 shapefiles

" Load 101 Survey Areas to
NASIS for 2 SSURGO exports

Areasymbol |/ |mnort into 2 SSURGO

Toolset

templates
«/ 8 Soil Data Viewer Queries
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Still with all the benefits | have being connected to the geodataserver and the ability to
create my own custom SSURGO exports in NASIS, this whole process, trying it all at once
and then having to split it into 2 separate jobs, it took me the better part of a week to get
the results. | can’t imagine the additional time it would have taken me if | didn’t have

17



»r om_¥ on NC193 = OK

om_r on NCL95 = OK

Response for om_r on TNG40 = OK

Areasymbol
Toolset

Completed script SDAPROPERTIESZ...

Succeeded at Mon Oct 10 12:27:14 2016 (Elapsed Time: 1 minutes 17
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In contrast, using the Areasymbol Toolset, | was able to create one of the layers in 1 minute
and 17 seconds! The comparison is: before these SSURGO On-Demand Tools the
requested job took almost a week. Now it would take TAKEN ME 5 MINUTES.
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Areasymbol
Toolset
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North Carolina - % Organic Matter
Weighted Average - 0 —200 cm
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Areasymbol
Toolset
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Upper Mississippi River Watershed

Septic Tank Absorption Fields — Dominant Component
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Areasymbol
Toolset
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Soil Survey Division — Region 3
Percent sand 10 - 40 cm — Weighted Average
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CONUS

CaCO3 Equivalent 10 - 50 cm — Weighted Average
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At roughly 100 interpretations... If all variables stayed constant, You could have the interps
for the entire lower 48 in roughly 2.5 days. Keep in mind this is all with 10 or less clicks of

the mouse.
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Since the Areasymbol toolset requires an areasymbol field, these are common sources to
get a soil survey area layer--

Web Soil Survey — this link lives under the Soil Survey Status Menu

Within Steve Peaslee’s gSSURGO or Soil Data Developmet Toolbox generated
geodatabases and similarly those coming from Adolfo Diaz’s tools for Soil Scientists, the
SAPOLYGON layer is the areasymbol layer. If you have one of these geodatabases, you have
this layer already. In fact, we almost assume you have one of these geodatabases before
you run the Areasymbol Toolset tools. His geodatabases have become the standard in
spatial - SSURGO data analysis, and processing.
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* No local tabular or spatial
data is needed
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The express tools require no data at all! No spatial or tabular data is needed.

We don’t need any SSURGO information. In essence -- SURRGO free SSURGO. In Soil Data
Viewer and the Areasymbol tools you need some sort of reference to SSURGO data to get
them to execute. Here you don’t

The only difference between the queries sent from the Express Tools is that here we query
on mukey vs areasymbol.
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Feature Set.
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The layout is very similar with a few exceptions

Feature Set vs. Areasymbol

Here we have a Feature Set, which is a user driven way to collect coordinates on-screen to
define your own Area of Interest. Feature Sets are stored in memory.

They are points that will form a polygon. This means the first point you collect will be
copied to be the last point as well to close the polygon You can use as many points as
necessary, however, be careful not to self intersect, this will throw server side error.
Additionally, multi-part polygons are not possible.

State Interpretation filter isn’t ported over yet. It will, but for now, it’s just a list of national
interpretations.

Also, since the output is tabular AND vector data, there are different output options.

| have run these at ~400,000 successfully but failed at ~500,000 acres. WSS allows 100,000
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Output
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By not selecting any options, you get spatial data and the tabular data. These are

automatic.

With Create Layer Files you create the lyr files that set a symbology and the join between

the tabular and spatial
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Using this option, for all of the selected Properties, the results are accumulated into 1 table
as opposed to 1 table for each Property. Said another way, if you select 25 properties,
instead of 25 tables you get 1 table with 25 property columns.

Otherwise, the output tables from the Express Toolset mimic what was already presented
for the Areasymbol Toolset tables both in content and table naming structure.
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Comparing
Results
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Currently Soil Data Viewer is viewed as the gold standard for turning complex SSURGO data
into user friendly information. To that, it seems appropriate to compare the results of our
tools to SDV. In this example, you can see they are identical.
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* NRCS WI Soils Webpage

http://www.nrcs.usda.gov/wps/portal/nrcs/main/wi/soils/

vpa_ta
Where can Kltarngtie

you get these
tools?

MATURAL

USDA
= CONSERVATION
SERVICE

=1
S oiteo sutes Department of Agriculture Helping People Understand Soils

We currently have the tools posted to the Wisconsin NRCS soils Webpage. If you google
NRCS WI Soils it should get you to the webpage. There you will find a link to download the
tools found under the “New Soil Data viewer alternative”
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SSURGO On-Demand Toolbox

Soil Data Viewer ‘like’ set of tools

Return tabular AND vector data

Gather WSS Stored data

Hit NRCS web services in real-time

Extend the functionality of existing NRCS tools
and datasets

Additional SSURGO interpretation information
Accepts user defined AOI

Continued development

Summary
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that are faster, can process much larger extents,

Always the most up to date information is retrieved from WSS. For instance, if a survey is
committed for the first time or changes are committed to an existing survey outside of the
annual refresh in October, these tools will get the latest. Where as static data sets that
reside in locations such as a state office geodata directory might not be up to date.
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There is always room for improvement. We already have ideas for new tools, added
functionality, and of course handling bugs as they surface.
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Questions
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Any Questions?
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