Applying digital SSURGO soils to cbunty-Wide
tax assessment of agricultural land
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Soils are complicated

SSURGO soils database contains many “one to many’ relatlonshlps

' Most map units contain more than one component

* Most components have multiple horizons

e Many horizons contain many different kinds and sizes of fragments
Ultimately, need to create one value for each map unit for display and analyses- requires
decisions on how to accumulate soils data, often through weighted averaging



What is the % clay for this soil map unit in upper 50cm?

Map unit includes:

hhorizons map unit polygon Component A- 35% |
orizon 1 (components are unmapped) | '
horzonz | | Component B- 65%
horizon 3 | (
hz:z:: > | Percent clay _
components Component A Component B
horizon 1 5 0-15cm 15% 0-20cm 25%
horizon 2 | { 15-30cm 10% - 20-35cm 10%
horizon 3 | | 30-50cm 5% 35-55cm 15%
. inclusion
horizon n ' : '

Calculate a weighted average of the 2 soil components, each w/ 3 horizons above 50cm:

((15/50)*.15) + ((15/50)*.1) + ((20/50)*.05) * .35 + ((20/50)*.25) + ((15/50)*.1) + ((15/50)*.15)) *. 65 = 0.147

or|14.7% clay



Soil survey contains many soil properties, interpretations and classifications

Possible to assess agricultural land using Non-Irrigated Capability Class
which shows the suitability of soils for producing crops
Capability Legend
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Capability class |

Capability class Il or IV

These soils have severe limitations
that reduce the choice of plants
or that require special
conservation practices, or both.




Capability class VI

Soils have severe limitations that make
them generally unsuitable for cultivation
“and that restrict their use mainly to
pasture, rangeland, forestland, or wildlife
habitat

Capability class IV or V

Soils are subject to little or no erosion

~ but have other limitations that restrict

their use mainly to pasture, rangeland,

forestland, or wildlife habitat







Soil maps are easily created in GIS software using digital soils data (SSURGO)
e - and the USDA-NRCS tool Soil Data Viewer e |
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Soil Data Viewer tool that runs as an extension within ArcMap (not currently available for ArcGIS Pro)
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/geo/?cid=nrcs142p2 053614

USDA Natural Resources Conservation Service AboutUs | Soil Survey Releases | National Centers | State Websites
S Soils 5
United States Department of Agriculture v f-.,_::jf a
You are Here: Home / Soil Survey / Soil Geography / Download and Install Soil Data Viewer u ﬁ

Y grapny Stay Connected n o

Download and Install Soil Data Viewer

Soil Survey

Soil Data Viewer License Agreement
Soil Survey - Home

Soil Surveys by State Download Soil Data Viewer 6.2 for use with ArcGIS 10.x and Windows XP, Windows 7,

Partnerships Windows 8.x, or
Publications Windows 10

Soil Classification
Download Soil Data Viewer 6.1 for use with ArcGIS 10.x and Windows XP, Windows 7, or

Soil Geography Windows 8.x

Tools

g%!ilcilslwey Regional Version 6.1 requires soil data downloaded after July 16, 2013.

Soil Climate Research , , _ :
Stations Data downloaded prior to July 16 will only work with versions 5.0, 5.1, 5.2, and 6.0.


https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/geo/?cid=nrcs142p2_053614

SDV- few things to note....

= Soil Data Viewer - ArcMap — O x

File View Help

Attribute Folders Attribute/Folder Description  Rating Options ~ Report Options
l:l Building Site Development Land Classifications are specified land use and management groupings that are assigned to saoil
-2 Construction Materials areas because combinations of soil have similar behavior for specified practices. Most are based
D Disaster Recovery Planning on soil properties and other factors that directly influence the specific use of the soil.
a Land Classifications Example classfications include ecological site classification, farmland classification, imgated and
l:l Land Management nonimgated land capability classification, and hydric rating.

l:l Miltary Operations

l:l Recreational Development
l:l Sanitary Facilties

D Soil Erosion Factors
{23 Soil Health

l:l Soil Health Properties
l:l Soil Physical Properties
-2 Soil Qualities and Features
l:l Vegetative Productivity
l:l Waste Management
l:l Water Features

-2 Water Management

(@) Basic Mode () Advanced Mode Aggregation Report | Map Unit Desc. Report Map Synchromg Clear Themes
Synchronization Status: |A.II map units in sync. | -
Map Layer: |H:WA_assessurs\.SSUHGOWADDE\spatial\suilmu_a_vaDDH.shp soilmu_a_vali3 | =

Databasze: | R::WA_assessors\SSURGOWADD I soidb_LUS_ 2003 mdb | =




SDV- few things to note....

= Soil Data Viewer - ArcMap — O x

File View Help

Atribute Folders AitributeFolder Description  Rating Options ~ Report Options
l:l Building Site Development Land Classifications are specified land use and management groupings that are assigned to saoil
{27 Construction Materials areas because combinations of soil have similar behavior for specified practices. Most are based
D Disaster Recovery Planning on soil properties and other factors that directly influence the specific use of the soil.
a Land Classffications Example classifications include ecological site classification, famland classification, imgated and
l:l Land Management nonimgated land capability classification, and hydric rating.

l:l Military Operations

l:l Recreational Development
l:l Sanitary Facilties

l:l Soil Erosion Factors
{23 Soil Health

l:l Soil Health Properties
l:l Soil Physical Properties
(2] Soil Qualities and Features
l:l Vegetative Productivity
l:l Waste Management
l:l Water Features

-3 Water Management

(®) Basic Mode () Advanced Mode Aggregation Report || Map Unit Desc. Report Map Synchronize || Clear Themes
Synchronizatid | -
Map Layer: |H:WA_assessurs\.SSUHGOWADDH\spatial\suilmu_a_vaDDH.shp soilmu_a_vall3 | =

Databasze: | R:\WA_assessors\SSURGOWADNI saildb_LUS_2003 mdb | =




SDV- final note....

Left side shows available
soil interpretations,
features, physical and
chemical properties

Here is the Land Capability
Class

['7 Soil Data Viewer - ArcMap

File View Help
Attribute Folders

Nice description of the soil feature and Rating
tab contains depth and aggregation criteria -

AitributeFolder Description  Rating Options Bk

l:l Building Site Development
{21 Construction Materials
l:l Digaster Recovery Planning
Ell:I Land Classffications
----- & Conservation Tree and Shrub Group
----- & Ecological Site 1D
----- & Ecological Ste Name
----- & Famland Classffication
----- & Hydric Rating by Map Unit
----- & Imigated Capability Class
----- & Imigated Capabilty Subclass
----- & Mational Commodity Crop Productivity Index
----- & Mational Commeodity Crop Productivity Index v3
----- & NH Fu:urest Soil Gn:uup
s Capaity Coe
----- & Monimigated Capability Subclass
----- & Soil Taxonomy Classification
7-7] Land Management
f-{27 Military Operations
7-{_7 Recreational Development
H-{27] Sanitary Facilties
F-_7] Soil Erosion Factors
{23 Soil Health
H-{27] Soil Health Properties
7-Z7] Soil Physical Properties
H-{27 Soil Qualties and Features
i-{27] Vegetative Productivity
i-27] Waste Management
(.77 Water Faatirea

nmmmmmmmmmmm

Land capabilty classmnication shows, in a general way, the suitability of soils for most kinds of field  »
crops. Crops that require special management are excluded. The soils are grouped accarding to

their limitations for field crops, the risk of damage if they are used for crops, and the way they

respond to management. The criteria used in grouping the soils do not include major and generally
expensive landfarming that would change slope, depth, or other characteristics of the soils, nor do
they include possible but unlikely major reclamation projects. Capability classfication is not a

substitute for interpretations that show suitability and limitations of groups of soils for rangeland, for
woodland, or for engineering purposes.

In the capability system, soils are generally grouped at three levels-capability class, subclass, and
unit. Only class and subclass are included in this data set.

Capability classes, the broadest groups, are designated by the numbers 1 through 8. The numbers
indicate progressively greater limitations and namower choices for practical use. The classes are
defined as follows:

Class 1 soils have few limitations that restrict their use.

Class 2 soils have moderate limitations that reduce the choice of plants or that require moderate
conservation practices.

Class 3 soils have severe limitations that reduce the choice of plants or that require special
conservation practices, or both.

(Class 4 soils have veny severe limitations that reduce the choice of plants or that require veny
careful management, or both.

Class 5 soils are subject to little or no erosion but have ather limitations, impractical to remove, that
regtrict their use mainly to pasture, rangeland, forestland, or wildlife habitat.

Class 6 soils have severe limitations that make them generally unsuitable for cultivation and that
regtrict their use mainly to pasture, rangeland, forestland, or wildlife habitat.

(®) Basic Mode

() Advanced Mode

Aggregation Report || Map Unit Desc. Report Map

Synchronize || Clear Themes

Synchronization Status: |AII map units in sync.

Map Layer: | R:AWA_assessors\SSURGOWADD I spatial soimu_a_vall3.shp

soilmu_a_vall3

| ~

=

Database: | R:AWA_assessors  SSURGOWADDI saildh_US_2003 mdb
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County digital soils data available for download from USDA-NRCS Web Soil Survey
- https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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Download Soils Data for...
Your AOI (SSURGO)
Soil Survey Area (SSURGO)

General Information
Link Description of Soil Survey Geographic (SSURGO) Database
Download Contents  Tabular data, spatial data (if available), template database (if selected), and FGDC metadata

Spatial Data Format ESRI Shapefile, Geographic WGS584

Options
State | virginia ]
County (opticnal) | Albemarle ]
Cnly show Soil Survey Update| Clear
Areas updated since... | | E I |

Sort by... |Area Symbol |

Include Template
Database

Soil Survey Area (SSURGO) Download Links

Name Area Symbol Data Awvailability Version Template Database Download Size Download Link
Albemarle County, VAOOD3 Tabular and Survey Area: Version 12, soildb_US_2003 27.0 MB wss_SSA_VAQ03_soildb_US_2003_[2018-08
Virginia Spatial, complete Aug 29, 2018 Access 2003 -29].zip

Tabular: Version 11, Version 36

Aug 29, 2018
Spatial: Version 3,
Dec 11, 2013

U.S. General Soil Map (STATSGO2)



https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Extracted SSURGO contains
spatial and tabular folders
and Access database which

will link the two

Open Access file

Import dialog box copy/paste
of SSURGO tabular data folder

| [+ = | CASSURGO\wss_SSA_VAD03_soildb_US_2003_[2018-08-231\VADD3

“ Home Share View e
4 Cut - ﬂ— Open - [ Select all
= Copy pat X STl g Edit Select none
?in to Quick Cop Paste _ ove  Cop Delete Rename New Properties . .
access '] Paste shortcut ta teo folder - 4 History Dﬂlmrert selection
Clipboard Jrganize New Open Select
“— v P « SS5URGO » wss S5A_VADD3 soildb_US_2003_[2018-08-29] » VAD0D3 v 0 Search VA0D3 o
- MName Date modified Type Size
# Quick access
spatial 9 File folder
@& OneDrive tabular G File folder
= . 0
[ This PC = readme Text Document 20 KB
E, soil_metadata_va003 Text Document S1KB
P 3D Objects . )
|| soil_metadata_va003 XML Document A9 KB
B Desktop [#1] soildb_US_2003 /9/20198:39 AM  Microsoft Access .. 12,160 KB
= Documents
“ormatting
v
6 items C
'=_3,=J Input - Interp Depth Sequence -2 SSURGO Import  (Template Version 38) X
‘i5,=:| Input - Mapunit Sort Specifications . .. . . .
Note: This function imports the tabular data contained in a soil data
B Report - Companent Crap Vields download into this database. For detailed instructions, please select the
28 Report - Component Crop Yields - Crop 1 Repeorts tab of the Data_base window, open the report t_ltled_ "How to ]
Understand and Use this Database”, and read the section titled "Importing
‘ﬁj Report - Component Crop Yields - Crop 2 Data™.
'=_3,=J Report - Component Crop Yields - Crop 3 -
|C:‘LSSURGO\WSS_SSA_VAUU3_SD||EIb_US_2003_[2U18-08-29]\VAUU3‘ttabular|
‘i5,=:| Report - Component Crop Yields - Crop 4
B Report - Compaonent Crop Yields - Crop 5 Enter the directory location where the files to be imported reside. Enter both the
& Report-C tLeaend the letter of the drive and the fully qualified path to the directory on that drive. For
Fport-Lomponent Legen example "d:\tmpisoil_ mt627\tabular\". The closing backslash is optional.
‘ﬁj Report - Component Text
'=_3,=J Repaort - Component T 0K Cancel
& lt-hH-:w nderstand and Use this Database
ort *Hydric Soils
'=_3,=J Report - Interp Rating - Interp 1
o
‘i5,=:| Report - Interp Rating - Interp 2
'=_3,=J Report - Interp Rating - Interp 3
‘ﬁj Repart - MANU - Legend by Symbaol
‘ﬁj Report - MANU - Table A - Acres
'=_3,=J Report - MA&NU - Table A1 - Acres by County - Count...
Form Wiew Mum Lock E

¥
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Albemarle County SSURGO data: Non-irrigated Capab

s s Table Of Contents

: =] Monirrigated Capability Class DCD

I Capability Class - |
0 Capability Class - |l
Capahility Class - [l
Capability Class - IV
Capability Class - V
[0 Capability Class - Wl
I Capability Class - VIl
Il Capability Class - VIII

SDV_MirrCpCls_DCD.NirrCpCls

= soil Data Viewer - ArcMap - m} X
File View Help
Attribute Folders Adtribute /Folder Description  Rating Options ~ Report Options
{1 Building Site Development Land capability classification shows, in a general way, the suitability of soils for most kinds of field &
-{Z] Construction Materizls :ﬂ’cpT. (;.tr:tps th?t r?glalire spaciﬁ\ maSEaa%eénem areﬁT;duded. T:defsoils are grmalu;d accotrﬁiﬂg to
. " . ir limitations for field crops. the i lamage if they are used for crops, and the way they
3 Disaster F{e.cuu.ery Planring respond to management. The criteria used in grouping the soils do not include major and generally
= Land Classifications expensive landforming that would change slope, depth, or other characteristics of the soils, nor do
-G Conservation Tree and Shrub Group they include possible but unlikely major reclamation projects. Capability classffication is not a
@ Ecological Site ID substitute for |merpretat|or_15 that show suitability and limitations of groups of sois for rangeland. for
@ Ecological Site Name woodland, or for engineering purposes
@ Farrn.land C.]assiﬂcaﬁon ] In the capability system, soils are generally grouped at three levels-capability class, subclass, and
@ Hydic Rating by Map Unit unit. Only class and subclass are included in this data set
- @ Inigated Capability Class
(@ Inigated Capabilty Subclass Capability classes, the broadest groups, are designated by the numbers 1 through 8. The numbers
) ’ L indicate progressively greater limitations and namower choices for practical use. The classes are
- National Commodity Crop Productivity Index defined as folaws
- National Commodity Crop Productivity Index v3
-~ NH Forest Soil Grou Class 1 soils have few limitations that restrict their use.
b Nonimigated Capability Class
@ Nanimgated Capabilty Subclass cuna::erz‘.r:,i“:nh:;?:t?::‘;:ma limitations that reduce the choice of plants or that require moderate
- @ Soil Taxonomy Classification
(] Land Management Class 3 soils have severe limitations that reduce the choice of plants orthat require special
- Miitary Operations conservation practices. or bath.
) . ass 4 soils have very severe limitations that reduce the choice of plants or that require very
o | geaeailz::nallDEvelupmem Class 4 soils h I hat red he ch o ol h
g STEZ’_ Ec;'e: careful management, or both.
- ail Erosion Factors
(] Soil Health Class 5 soils are subject to lttle or no erosion but have other limitations, impractical to remove, that
-2 Soil Health Properties restrict their use mainly to pasture, rangeland, forestland, or wildife habitat.
- S“?‘ Physfcal Properties Class 6 soils have severe limitations that make them generally unsuitable for cultivation and that
g Sail Qualties and Features restrict their use mainly to pasture, rangeland, forestland, or wildiife habitat
+{_] Vegetative Productivity b
-] Waste Management
.7 Wiater Fasties
(®) Basic Mode () Advanced Mode | Aggregation Report ” Map Unit Desc. Report ” Map ” Synchronize ” Clear Themes |

Synchronization Status: ‘P.H map units in sync.

Map Layer: ‘ RAVA_: SURGOWWADD \spatial soimu_a_val03 shp

| soilmu_a_val03

Database: ‘ RAVA_; SURGOWADD S soildb_US_2003.mdb

lity Class




Boar’s Head Resort area- overly county parcel layer
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Now, use GIS tool to calculate area within each Capability class for each parcel

* File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help

CDBES L AR x| 9 b [ Vi EFERDFpi@anil RR e | EEabpiEp
@léléf“] QL] 4 I - lzl @ = MBS 1 @ = I@Parcels_current ;I ) 5
Table Of Contents 3 x @
%008 = 5
. B = layers =

O
= Alb Non-irrigated capability cls
{DCD, =}

v @l

ArcToolbox

PRt o 7% v

I Capability Class - |
[ Capability Class - |l
[ Capability Class - Il
[ Capability Class - IV

Bl ArcToolbox
% 3D Analyst Tools

= B Analysis Tools <<

[ Capability Class - V ﬁ Estract

[ Capability Class - VI

[ Capability Class - VI & Overlay
B Capability Class - VIlI & Proximity
[ Mot rated or not available =] % Statistics

= O soilmu_a_val03 K\ Frequency

O B USstates EX VAN ! - %, Summary Statistics
o = 2 o % ' #,, Tabulate Intersection
= O VA counties % Cartography Tools
O

% Conversion Tools

&3 Data Interoperability Tools
&3 Data Management Tools
&3 Editing Tools

% Geocoding Tools

% Geostatistical Analyst Tools
&3 Linear Referencing Tools
a Multidimension Tools

B3 Metwork Analyst Tools
% Parcel Fabric Toels

% Schematics Tools

a Server Tools

a Spatial Analyst Tools

C ﬂ Spatial Statistics Tools

% Tracking Analyst Tools

._V
>

T17588.08 4214270.473 Meters

= O VA major rivers

[ NAIP_vad03_2016
: ] MAIP_va003 2018

N

‘Et.ﬁ@} \’}’(\“

a
. A
&5 ~
7 X LXK WX

Drawingle‘@ 250 A~ |_@Arial v|1D v|B I U A Fy o

,\

B

&




Resulting table shows area and percent of each soil capability class per parcel

- File Edit View Bookmarks Insert
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=] Alb Non-irrigated capability cls
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I Capability Class - |
[ Capability Class - Il
[ Capability Class - lll
[1 Capability Class - IV
[] Capability Class - V
[ Capability Class - VI
[ Capability Class - VI
Il Capability Class - VIII
[] Mot rated or not available
= O soilmu_a_vall3
O
= US states
O
= VA counties
|
= O VA major rivers
O MAIP_vabD3_2016
O MAIP_vab03_2018
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I Alb_nirrcapels_parcels I
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Vi EEERE e i 5 5 [ 1007 By EL
@ - |@°Parcels_current ;I [ ] I@ CJ)IEC =
—AJ P e =
Table
H- Bk T x
Alb_nirrcapels_parcels
oo PIN NirrCpCls AREA PERCENTAGE
18 [00300000000100 |3 16852.573574 5473225
15 [00300000000100 |4 16064.628503 5186424
20 |0300000000100 |6 26522 365367 B8.691819
21 300000000100 |7 245803.825847 80.648532
22 | 003000000001A0 |4 3360.255509 40.456656
23 | 0300000000140 |8 145064348 17 4653593
24 |003000000001A0 |7 3454 515368 42077975
25 | 0030000000180 |4 TH00.770438 18.443185
26 | 0030000000180 |7 34537 654085 81.556813
27 | 030000000 Co |4 12031.865807 23.248057
26 |003000000001C0 |7 30669 854997 76.651783
25 | 0030000000100 |7 1357.682108 §6.17518
30 (00300000000200 |3 3537 838655 26.880631
31 [00300000000200 |4 12082.377253 58550657
32 [00300000000200 |7 J001.378757 14.568672
33 [00300000000300 |4 30415.085021 11.812653
34 (00300000000300 |6 23548210212 5.144507
33 [00300000000300 |7 203543.482387 75.0424M
36 (00300000000400 |2 3380.884763 2.882556
37 [00300000000400 |3 35407 658475 33.555635
36 [00300000000400 |4 430868.945542 37403368
TR 1 » n [[B|B | (3 outof 103141 Selected)

T17588.08 4214270.473 Meters
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Summary:

e SSURGO soils data and the Soil Data Viewer tool make creat/ng /nterpret/ve soil
layers by county simple and straightforward |

. Non-ifrigated capability class layer shows the suitdbility of soils for most kinds
of field crops without significant interventions or modifications
e Numbers 1 through 8; progressively greater limitations

e GIStools allow for overlay of parcel boundaries and calculation of area and
percent in each capability class per parcel

 Implications for reasonable and falr tax assessment based on so:l
potential productivity



Questions?

| Pat Donovan
patdonovan@vt.edu

540-231-9795

V ? fren R SCHOOL OF PLANT AND ENVIRONMENTAL SCIENCES


mailto:patdonovan@vt.edu
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