SSURGO On-Demand Dynamic Spatial Tools

Chad Ferguson and Jason Nemecek

T
USDA NaTuRAL
REsSOURC  E'S .
CONSERVATION

ey i i
United States Department of Agriculture Helping People Understand Soils SERVICE



Presenter
Presentation Notes
Jason and I 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. I knew it was possible to get into NASIS remotely 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 gSSURGO and SSURGO Download tool box.  These geodatabases covering large extents were becoming the norm.  We realized we could grab SSURGO data over large extents extremely rapidly and present it in an easy to understand format for the end user, something that was previously was not possible.

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

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

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. 

Contact Information:

Charles Ferguson
 Soil Scientist, Geospatial Analyst
USDA - NRCS
Mid-Atlantic and Caribbean Regional Office
4407 Bland Rd. Suite 117
Raleigh, NC 27609
Office: 919.873.2137
charles.ferguson@nc.usda.gov  

Jason Nemecek
Wisconsin State Soil Scientist 
USDA – NRCS
8030 Excelsior Drive, Suite 200
Madison, WI 53717
Office: 608.662.4422; 202
jason.nemecek@wi.usda.gov 






e Cloud Driven!

e Easy way to access soil data

 ArcGlIS tool for generating
tabular data and creating
SSURGO-based thematic Maps

* Requires ArcGIS Desktop 10.1 +

SSURGO

OnDemand
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Presenter
Presentation Notes
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
 



e Hits Soil Data Access in real-time
e Generates tabular data - fast!

e Automatically joins or creates lyr
Introduction files against gSSURGO or
SSURGO spatial data
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Presenter
Presentation Notes
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 automatically joins or creates lyr files against gSSURGO or SSURGO spatial data. The users are able to select specific properties, depths and interpretions. Your basically grabbing what you want. 


e Similar to Soil Data
Viewer
mtroduction | ®© WWOrks with large extents
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Presenter
Presentation Notes
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 run large areas of extent. Sometimes it’s a pain to go out an get the data. These tools allow 
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How do we
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Presenter
Presentation Notes
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 

Depth
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Dominate Component 
Dominant Condition
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Surface Horizon
Organic Horizons 
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Null 
No Data
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All Components
Depth range
All Horizons



Aggregate / Interpretations
(component vs mapunit)

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

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

How do we > Dominant condition

make sense | | |
of soils data? | Categorical or Numeric variables

» Dominant component
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Presenter
Presentation Notes
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.
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Presenter
Presentation Notes
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.


* No local tabular is needed

e Generates soil property or
interpretation tabular data in
ArcMap by Soil Survey Area(s)

Areasymbol
Toolset
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Presenter
Presentation Notes
The first tools we want to introduce are the Areasymbol toolset. There is no local tabular is needed and it generates soil property or interpretation tabular data in ArcMap by Soil Survey Area(s)



=" Interpretations

Soil Survey Areas Polygons - Layer

Sy
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Presenter
Presentation Notes
Soil Survey Area Polygons Layer
	must have and Areasymbol column
	cannot have an MUKEY field

Soil Survey Areas Polygons – Choice List
	List of arasymbols in SSA polygons layer
	honors selected set if present

State Interpretation List Filter
		if multiple states are selected in the SSA choice list, this is disabled and only a national set of interpretations is available
		this parameter runs another SDA query to get the list of interpretations that each state exports

State Interpretation Choice List
	list of available interpreations

Aggregation Method
	Select how you would like mapunits with multiple components aggregated Dominant Component, Dominant Condition, Weighted Average)

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








Areasymbol
Toolset
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Presenter
Presentation Notes
Soil Survey Area Polygons Layer
	must have and Areasymbol column
	cannot have an MUKEY field

Soil Survey Areas Polygons – Choice List
	List of arasymbols in SSA polygons layer
	honors selected set if present

Aggregation Method
	Select how you would like mapunits with multiple components aggregated Dominant Component, Dominant Condition, Weighted Average)

Soil Property Choice List
	This list is driven by the Aggregation Method Selection.  As an example you can’t get the Weighted average of the soil hydrologic group.

Top/Bottom Depths
	Enabled if horizon type properties are selected (sand, silt, clay, etc.)

Min/Max
	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








Soil Data Access

it View History Bookmarks Tools Help

@ Mozilla Firefox Start Page X | gwsftw.nics.usda.gov- /NGCE.. X | Soil Data Access - Query

¢s.usda.gov/ Query.as soil dat access
SRR

i ek

Query Help _ Web Se:

Submit your own SQL or SQL Data Shaping query to retri data from the Scil Data Mart. You can choose to view the results of the query immadiately or, for larger volumes of data, you can choose to submit the query to be queued and run in background. Information about
the queries that may be run, including rules and sample queries, can be found on the Query Help page

If you choose to view the results immediataly, they will be displayed in a separate brovser window. In order to view the results, popup blocking must be disabled. The SDMTabularService.RunQuary web method is used to run the query, therefore this is a good place to test
any queries that you would like to use vith that web method. Further information is available on the Web Service Help page.

If you choose to submit the query to be queued and run in background, the results vill be packa eitl one guery ile e option vas sel d or into a single XML file if the XML option was selected, vith all files then placed in a WinZip® archive
(see the Dovmloads section of the Help page if you need more information about archives). You will be notified via e-mail when the results are ready to be dovmloaded, and that e-mail will include an FTP link for retrieving the data you requested.

For immediate queries, the timeout is 30 seconds and no more than 10,000 records can be returned to a browser. Immediate requests that can complete vithin 20 seconds but return more than 10,000 records must be submitted as a queued request. For queued queries,
the timeout is 10 minutes and there is no enforced limit to the number of records that can be returne

Please anter your SQL quary:

EELECT areasymbol, musym, muname, mu.mukey/l AS MUKEY,
(SELECT TOP 1 ROUND (AVG(interphr) over(partition by interphre),2)
FROM mapunit
INNER JOIN component ON component.mukey=mapunit.mukey
INNER JOIN cointerp ON component.cokey = cointerp.cokey AND mapunit.mukey = mu.mukey AND ruledepth = 0 AND mrulename LIKE 'WMS - Pond Reservoir Area' GROUP BY interphrc, interphr
ORDER BY SUM (comppct_r) DESC)as rating, T —
(SELECT TOP 1 interphze
FROM mapunit
INNER JOIN component ON component.mukey=mapunit.mukey
INNER JOIN cointerp ON component.cokey = cointerp.cokey AND mapunit.mukey = mu.mukey AND ruledepth = 0 AND mrulename LIKE 'WMS - Pond Reserveir Area'
GROUP BY interphrc, comppct_r ORDER BY SUM(comppct_r) over(partition by interphre) DESC) as class —_—

FROM legend AS 1

INNER JOIN mapunit AS mu ON mu.lkey = 1l.lkey AND 1.areasymbol LIKE 'NC183'
INNER JOIN component AS ¢ ON c.mukey = mu.mukey AND c.cokey = —
(SELECT TOP 1 cl.cokey FROM component AS el

INNER JOIN mapunit ON c.mukey=mapunit.mukey AND cl.mukey=mu.mukey ORDER BY cl.comppct_r DESC, cl.cokey)
ORDER BY areasymbol, musym, muname, mu.mukey

Please select the time frame and format in which you would like to see the resul
Immediate / XML (same format returned in the SDMTabularService.RunQuery web method respor
9 Immadiate / HTML (results displayed in tables for easier viewing)

Queued
Queued / Text

First row contains column names Field Delimite

Text Delimiter: | Doubl

A Back to Top Home | USDA | My USDA | USA.gov | White House | N ls. | Disclaimer | Contact Us
FOIA | Information Quality | Ac ity Statement | Privacy Policy | Non-Discrimination Statement
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Presenter
Presentation Notes
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)


Soil Data Access

& Mozilla Firefox

File Edit View History Bookmarks Tools Help
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1711391 |0.7 Somewhat lirmited

il clay loam, 2 to 6 percent slop
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Presenter
Presentation Notes
Results from a Soil Data Access Query.  
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Presenter
Presentation Notes
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.  


Example of Properties Output

Ny . .,-._ . File Edit View Go Geoprocessing Custon Windows Help
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(T onsccrio” | WUV | i WUGY [ sreasymbol [musyn|_____muname oot 1 |

Areasymbol
Toolset

File Geodatabaze Table zelected

USDA NATURAL

— RESOURCES
e : : : . CONSERVATION
o  itca states Department of Agriculture Helping People Understand Soils SERVICE



Presenter
Presentation Notes
Here is an example of a table outputted from the Properties tools.  In this case I 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.


Interpretations
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Presenter
Presentation Notes
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.


|« Append 101 Survey Areas to
1 single shapefile
¢/ Load 101 Survey Areas to
NASIS for SSURGO export
Areasymbol | ¢ Import into SSURGO
template
*¢ 4 Soil Data Viewer Queries
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Presenter
Presentation Notes
Fortunately, I 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 I have as a soil scientist is to create a custom SSURGO Export to populate a template database.  If I was a private consultant trying to accomplish this I would have had to download each of the 101 soil survey areas and then  run the Import module within a SSURGO template database 100 TIMES!!!!!  This in of itself saved me a TREMENDOUS amount of time.


N <~ Append 101 Survey Areas to
WU 2 shapefiles
¢/ Load 101 Survey Areas to
NASIS for 2 SSURGO exports
e Lyt ¢ Import into 2 SSURGO
templates
/' 8 Soil Data Viewer Queries
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Presenter
Presentation Notes
Still with all the benefits I 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.  I can’t imagine the additional time it would have taken me  if I didn’t have these benefits…especially if I had to do it twice!!!!!




Areasymbol
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Completed script SDAPROPERTIES2. ..
Succeeded at Mon Oct 10 12:27:14 2016 (Elapsed Time: 1 minutes 17
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Presenter
Presentation Notes
In contrast, using the Areasymbol Toolset, I 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.


North Carolina - % Organic Matter
Weighted Average - 0 — 200 cm

Areasymbol
Toolset
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Upper Mississippi River Watershed

Septic Tank Absorption Fields — Dominant Component

Lt "

Areasymbol
Toolset
B Not limited
[ Not rated
[] Somewnhat limited
-Verylimited
Succeeded at Mon Oct 10 11:06:32 2016
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Soil Survey Division — Region 3
Percent sand 10 - 40 cm — Weighted Average

i . "‘f.“";ri.'.'l.i:r.
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Toolset
Succeeded at Mon Oct 10 10:36:38 2016
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CONUS

CaCO3 Equivalent 10 - 50 cm — Weighted Average

T Wil o
My Rl

Areasymbol
Toolset

tbl_Calcium_Carbonate__Rep_Value_wtd_avg_0_50.caco3_r
[ BT T | [ T

Succeeded at Tue Oct 11 11:24:01 2016
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Presenter
Presentation Notes
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.


Soil Survey Area Layer Sources

Web Soil Survey

Areasymbol
Toolset

gSSURGO, Soil Data Development, QA-SSURGO
e SAPOLGON layer
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Presenter
Presentation Notes
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.  These geodatabases have become the standard in spatial - SSURGO data analysis, processing, and quality control.


http://websoilsurvey.sc.egov.usda.gov/DataAvailability/SoilDataAvailabilityShapefile.zip

Areasymbol
Toolset
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Express
Toolset
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Presenter
Presentation Notes
Next up are the Express tools.  These tools require no data at all! No spatial or tabular data is needed. 

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.



nterpretations - ACI

¥ Aggregation Method

¥ Soil Property

tial-Leaching

™ - Irrigatio
M - Land Applic
M - Manure and Foo

Select All Unselect All

Top Depth (optional)

Express
Toolset

Bottom Depth (optional)

1 L

1

[7] Create Layer Files {optional)

Min/Max {optional)

Show Help » Output Location

[ Create Layer Files {optional)

[ 5ingle Table {optional)
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Presenter
Presentation Notes
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.  

I have run these at ~400,000 successfully but failed at ~500,000 acres.  WSS allows 100,000
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Presentation Notes
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



-’I ArcCatalog - ENGIS\EXAMPLE\a_File_Gecdatabase.gdb\SSURGO_express_tbl_multiprops_dom_comp_num_22_83
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Presenter
Presentation Notes
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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Dwellings Without Basements
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- Very limited

Somewhat limited

Not limited

Not rated or not available
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Presenter
Presentation Notes
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.


e NRCS WI Soils Webpage

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

NEW Soil Data Viewer Alternative!
The SSURGO OnDemand Dynamic Spatial Interpretations

for any and all ir
ata without th

NEW -
- Soil -

Data
: iewer . ython scripts and ArcGIS S KB ZIP)
Where can Atternative RIS |

you get S (documentation
these tools?

USDA NATURAL

— RESOURCES
—— : : . . CONSERVATION
ol oo states Department of Agriculture Helping People Understand Soils SERVICE



Presenter
Presentation Notes
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”


SSURGO On—-Demand Toolbox

e Soil Data Viewer ‘like’ set of tools

e Return tabular AND vector data

e Gather WSS Stored data

e Hit NRCS web services in real-time

e Extend the functionality of existing NRCS tools
and datasets

e Additional SSURGO interpretation information

e Accepts user defined AOI

e Continued development

Summary
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Presenter
Presentation Notes
Soil Data Viewer ‘like’ set of tools that are faster, can process much larger extents, and arguably easier to use.  Like SDV these tools take the complexity of needing to know SSURGO table structures, understanding table relationships, and present them into an easy to navigate menu driven tool

Users can request and receive both tabular and spatial data

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.

Extend the functionality of existing NRCS tools and datasets.  Specifically gSSURGO / Soil Data Development Toolbox

Additional SSURGO interpretation information by providing the ‘reason’ column,identifying the elements in a mapunit that cause a rating OTHER THAN Well Suited or Not Limited

Supports custom extents

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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Presenter
Presentation Notes
Any Questions?


USDA is an equal opportunity provider, employer and lender
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Presenter
Presentation Notes
Hydric Soil Categories: The Hydric Count counts all the components in the map unit and classifies the map unit based on the number of major or minor hydric components instead of using component percent.  

This Hydric Soil Category rating indicates the components of map units that meet the criteria for hydric soils. Map units are composed of one or more major soil components or soil types that generally make up 20 percent or more of the map unit and are listed in the map unit name; and they may also have one or more minor contrasting soil components that generally make up less than 20 percent of the map unit. Each major and minor map unit component that meets the hydric criteria is rated hydric. The map unit class ratings based on the hydric components present are:  Hydric,  Predominantly Hydric,  Partially Hydric,  Predominantly Nonhydric, and  Nonhydric. The report also shows the total representative percentage of each map unit that the hydric components comprise.

" Hydric" means that all major and minor components listed for a given map unit are rated as being hydric. " Predominantly Hydric" means that all major components listed for a given map unit are rated as hydric, and at least one contrasting minor component is not rated hydric." Partially Hydric" means that at least one major component listed for a given map unit is rated as hydric, and at least one other major component is not rated hydric. " Predominantly Nonhydric" means that no major component listed for a given map unit is rated as hydric, and at least one contrasting minor component is rated hydric. " Nonhydric" means no major or minor components for the map unit are rated hydric. The assumption is that the map unit is non-hydric even if none of the components within the map unit have been rated.

The Map Unit Aggregated Attribute records a variety of soil attributes and interpretations that have been aggregated from the component level to a single value at the map unit level. They have been aggregated by one or more appropriate means in order to express a consolidated value or interpretation for the map unit as a whole.

The Parent Material Attribute generalizes the parent material groupings into a more uniform format. It is based on the Field Guide groupings of parent material kinds 
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