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Overview

> Avallable SSURGO data

» SSURGO database content

> gSSURGO soll parameter groupings as a
means for soil moisture point data

extrapolation

> Spline functions
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Avallability of Data

> Spatial and tabular data are available for download
through the Web Soil Survey

: ”I Want To...

he sin Vet D ful wav { o Start Web Soil Survey
Enter Keywords =f =gl o Y )

(WSs)
All NRCS Sites o Know the requirements
— N — - for running Web Soil
J Bmwsa by SIIblm ) Survey — will Web Soil
= & ) Survey work in my web
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Web Soil Survey Data Download

> Data can be downloaded by survey area or by specified
AOI (if one has been created)

Area of Interest (AOI) §[ SoilMap W[  Soil Data Explorer ) Download Soils Data

Download Soils Data for...

Your AOI (SSURGO)

Soil Survey Area (SSURGO)
U.S. General Soil Map (STATSGO2)

Download SSURGO Template Databases
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Web Soil Survey Data Download

> Versioning and template information are displayed for
the cached zip file

[ Soil survey Area (SSURGO)

General Information
Lk Dascrption of Soi Survey Geographic (SSURGO) Databasa
Download Contents  Tabular cata, spatial data (¢ avadable), template database (if selected), and FGDC metadata

ESRI Shapefile, Geographic

Texas

Area Symbol

plote
tabase

T Wersion  Template Database  Download Sze  Dawnload Link
1A0WAr: Version &, Vet st 30
Sep 20, 2012

¢ County, Texas TX041 Tabular and Spatial, Survey Area: Version 10, soildb _US 2003
complete Sep 20, 201 Access 2003
Tabular rson 9, Version 36
Sep 20, 2012
Spatial: Varsion 2
hun 12, 2008

wss_SSA _Tx041_saildb_US
20).zp
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Web Soil Survey Data Download

> Zip file contains the national template, metadata files,
and directories for spatial and tabular data

Folders in WinZip File
o [wss_SSA_TX0D41_soildb_US_2003_[2012-0
. wss_ 554 TH041 seildk_US_2003_[2012-09-20
, spatial

Marne Type Modified Size Ratioc Packed
| spatial Folder 2013
s tabular Folder

& readme.tt Readme Doc.. 4 18571

 tabular 21 soildb_US_2003...  Microsoft Ac... I PM 11542,

metadata_tdl... Text Docume. ¢ 41 716
| soil_metadata_td... XML Docurn... 474/ 4:28 AN 40,223
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Web Soil Survey Data Download

> The spatial directory contains shape files for the soil map
unit polygons, lines, and points, the boundary, and line
and point special features

Folders in WII"ILIp File 2 MName Aodifie Si Ratioc  Packed
i DEF File
| PRJ File
spatial i 7 4 SHP File
) tabular 3

DEF File
PRJ File
SHP File
SHX File
DEF File
PRJ File
SHP File
HX File
DEF File
PRJ File
SHP File
SHX File
DEF File
PRJ File
SHP File
SHX File
DEF File
PRJ File
SHP File
SHX File

Text Docume...

Text Docume...
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Web Soil Survey Data Download

> The tabular directory contains text files that are used to
populate the database template

Folders in WinZip File
<. [wss_S5A_TX041_soildb_US .

| spatial
, tabular

Marme

| ccancov.bd
| corpyd.bt
| cdfeat.bet
|| cecoclas.td
| ceplants.tt
|| cerosnac.tut
| cfprod.td
| cfprodo.td
| cgeomord.bed
| chaashto.bd

| chpores.bd
| chstr.bd
| chstrgrp.txt

| chtexgrp.ted

Type

Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...
Text Docume...

B R T — T T e e e T — T ™ S

54,584
0
2068
0
14129
15,205

tatio Packed

5,926
]
605

0
1,549
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Access Data Import

> After everything is unzipped, the tabular text files can be
Imported to the blank database template

ZE| SS5URGO Impeort  (Template Yersion 36)

Note: This function imports the tabular data contained in a soil data
download into this database. For detailed instructions, please select the
Reports tab of the Database window, open the report titled "How to
Understand and Use this Database"”, and read the section titled "Importing
Data™.

——————

Enter the directory location where the files to be imported reside. Enter both the
the letter of the drive and the fully qualified path to the di y on that drive. For
example "d-Mmphsoil_mt627tabular\". The closing backslash is optional.

Cancel

10
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Access Data Application

> The first thing to pop up is a nice report generation tool
for that soll survey area

We

(Template Vers

b ap Unit Mame

Aatell fine zandy loam, 1 to 3 percent slopes

BuB
BuC

1 Help

If you are new to this database. please select the Reports tab of the Database window and
open the report titled "How to Understand and Use this Database™.

11
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Access Data Tables

=2z] mapunit
> TabIeS Field Name Data Type

musym Text
c muname Text
o Map un |t mukind Text
mustatus Text

L Component muacres Mumber

. mapunitifw I Mumber

¢ H orizon mapunitifw_r Number

mapunitlfw_h Number
mapunitpfa_I Mumber
mapunitpfa_r Mumber
mapunitpfa_h Number
farmindcl Text
muhelcl Text
muwathelcl Text
muwndhelcl Text
interpfocus Text
invesintens Text
iacornsr Mumber
nhiforsoigrp Text
nhspiagr Mumber
vtsepticsyscl Text
mucertstat Text
lkey Text
mukey Text 12
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EH component
Field Name

> Tables

Field Narz
. comppct_| < &5 component wndbrksuitgrp £ component
® M apu N |t CCIrTIF;I[;IC't_r Field Na | rsprod_| Field Mame
compp ¢t h aspectccwise rsprod_r taxclname
. aspectrep sprod_h taxorder
L comp aspectrep rsprod_|
CO m p O n e nt comp aspectcwise foragesuitgrpid taxsuborder
. i Fla ndesc wlgrain taxgrtgroup
majcompflag geom
o HOFIZOI’] albedodry_| wlgrass taxsubgrp

otherph
localphase
slope_|
slope_r
slope_h
slopelenusle_|
slopelenusle r
slopelenusle_h
runoff

tfact

wei

weg

erocl
earthcovkindl
earthcovkind2
hydricon
hydricrating
drainagecl
elev_|

elev r

elev_h

albedodry_r
albedodry h
airtempa_|
airtempa_r
airtempa_h
map_|

map_r

map_h
reannualprecip_|
reannualprecip_r
reannualprecip_h
ffd_|

ffd_r

ffd_h

nirrcapcl

nirrcapunit
irrcapcl

irrcapscl
irrcapunit
cropprodindex
constreeshrubgrp

wlherbaceous
wishrub
wlconiferous
wlhardwood
wlwetplant
wishallowwat
wlrangeland
wlopenland
wlwoodland
wihwetland
soilslippot
frostact
initsub_|
initsub_r
initsub_h
totalsub_|
totalsub_r
totalsub_h
hydgrp

corcon

taxpartsi
taxpartsizemod
taxceactcl
taxreaction

taxmoistscl
taxtempregime
soiltaxedition
castorieindex
flecolcomnum
flhe
flphe
flsoilleachpot
flsoirunoffpot
fltemik2use
fltriumph2use
indraingrp
innitrateleachi
misoimgmigrp
vasoimgtgrp
mukey
cokey

13
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Access Data Tables

coecoclass

> Tables
 Mapunit
e Component
e Horizon

MRCS Rangeland Site
MRCS Rangeland Site
CS Rangeland Site
MRCS Rangeland Site
MRCS Rangeland Site
MRCS Rangeland Site
» Rangeland Site

» Rangeland Site

» Rangeland Site

» Rangeland Site

» Rangeland Site

» Rangeland Site

» Rangeland Site

» Rangeland Site
MRCS Rangeland Site
MRCS Rangeland Site
CS Rangeland Site
MRCS Rangeland Site
MRCS Rangeland Site
MRCS Rangeland Site
MRCS Rangeland Site

FH coecoclass
Field Mame Data Type
ecoclasstypename Text
ecoclassref Text
ecoclassid Text
ecoclassname Memo

cokey Text
coecoclasskey Text

Ecological Classificat -

FMRCS Rangeland Site

Ecological Classification ID ~

ROBGBYZ219TX
ROBOBY219TX
ROB7TAY229TX
ROB7AY237TX
ROB7TAY234TX
ROB7AY237TX
ROBTAY23TTX
ROB7AY237TX
ROBYAY221TX
ROB7AY221TX
ROBOBY211TX
ROBEBY211TX
ROBYAY221TX
ROBTAY225TX
ROBTAY23TTX
ROBEBY214TX
ROBGBY214TX
ROBBBY20BTX

ROBBBY20ETX
ROB7AY221TX
ROBTAY225TX
ROB7AY234TX

Ecological Classification Mame -
Loamy Bottomland 32-40" PZ
Loamy Bottomland 32-40" PZ
Gravelly 28-40" PZ

Sandy Loam 28-40" PZ

Sandy 28-40" PZ

Sandy Loam 28-40" PZ

Sandy Loam 28-40" PZ

Sandy Loam 28-40" PZ

Claypan Savannah 28-40" PZ

Claypan Savannah 28-40" PZ
Clayey Bottomland 32-40" PZ
Clayey Bottomland 32-40" PZ
Claypan Savannah 28-40" PZ
Deep Sand 28-40" PZ

Sandy Loam 28-40" PZ
Claypan Prairie 32-40" PZ
Claypan Prairie 32-40" PZ
Blackland 32-40" PZ
Blackland 32-40" PZ

Claypan Savannah 28-40" PZ
Deep Sand 28-40" PZ

Sandy 28-40" PZ

14
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Access Data Tables

> Tables
 Mapunit
e Component
Horizon

55 comenth
Month Sequ - Month
7 July
6 June
3 March
5 May
11 November
10 October

9 September

4 April
8 August
December

[

February

January
July
June

U

March

May

11 November
10 October

(%))

~ |Flooding Fre ~ | Flooding Du - | Pond

MNone
MNone
MNone
MNone
MNone
Mone
MNone
Frequent

Frequent
Frequent
Frequent

Frequent
Frequent
Frequent
Frequent

Very long

Very long
Very long
Very long

Very lon

Y

Very lon
¥

Very lon
Y g

Very long

Frequent
Frequent

Frequent
Frequent
Frequent
Frequent

Field Mame
monthseq
month
flodfreqcl
floddurcl
pondfreqcl
ponddurcl
ponddep |
ponddep r
ponddep_h
dlyavgprecip |
dlyavgprecip

dlyavgprecip_h

dlyavgpotet |
dlyavgpotet_r
dlyavgpotet_h
cokey
comonthkey

ong

Long

Long

Ponding Deg -~ Ponding Def -

=

Long
Long
Long
Long

[

oWl

=

15
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Access Data Tables

5 cherizon E4 chorizon E5] choerizon £ cherizon
> Tables Fie Fie Fie

E5] chorizon
Field Mame
hzname

Mapunit
Component
Horizon

desgndisc
desgnmaste
desgnmaste
desgnvert
hzdept |
hzdept r
hzdept_h
hzdepb |
hzdepb r
hzdepb_h
hzthk_|
hzthk_r
hzthk_h
fraggtlio |
fraggtlo r
fraggtlo _h
frag3tol0 |
frag3tolo r
frag3tol0 h
sievenod |
sievenod r
sievencd_h
sievenol0 |
sievenoll r
sievenold _h
sievenod0 |

sandtotal |
sandtotal r
sandtotal_h
sandve_|
sandvc_r
sandvc_h
sandco_|
sandco_r
sandco_h
sandmed |
sandmed _r
sandmed_h
sandfine_|
sandfine_r
sandfine_h
sandvf |
sandvf_r
sandvf _h
silttotal |
silttotal_r
silttotal_h
siltco_|
siltco_r
siltco_h
siltfine_|
siltfine _r
siltfine_h

C:lE‘y"tCFtE'J
claytotal_r
claytotal_h
claysizedcart
claysizedcart
claysizedcart
om_|

om_r

om_h
dbtenthbar |
dbtenthbar_|
dbtenthbar_|
dbthirdbar_|
dbthirdbar_r
dbthirdbar |
dbfifteenbar
dbfifteenbar
dbfifteenbar
dbovendry_|
dbovendry_r
dbovendry_t
partdensity
ksat_|

ksat_r
ksat_h

awc_|

awec_r

vare b

lep |
lep r
lep_h

Il

I_r

Il_h

pi_l

pi_r

pi_h
aashind_|

aashind_h
kwact
kffact
caco3_|
cacod_r
caco3_h
gypsum_|
Eypsum_r
gypsum_h
sar_|

sar_r
sar_h

ec_|

ec_r

ec_h

cec? |

cecy r
cec7_h

ecec |

ecec_r
ecec_h
sumbases_|
sumbases _r
sumbases_h
phltolhZo |
phltolh2o r
phltolh2o h
ph0lmcacl2 |
ph0lmcacl2 r
ph0lmcacl2_h
freeiron_|
freeiron_r
freeiron_h
feoxalate |
feoxalate r
feoxalate_h
extracid_|
extracid_r
extracid_h
extral |
extral_r
extral_h
aloxalate |

16
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Access Data

=9 Report - Interp Rating - Interp 1

Ies

> Queries

legend mapunit

SYSTEM - Selected Mapunit
-~

cordate invesintens
ssurgoarchived = iacarnsr
legendsuituse | ¥ nhiforsoigrp

nhspi

component
comppct_|
comppct_r
comppct_h

areasymbaol

areaname

saversion

verest

areasymbol
interpname
interptype
interpdesc

Field:
Table:
Sort:
Show:
Criteria:
ar:

cokey
cointerp
Ascending

E mrule

cointerp

interphre
cointerp

interphr
cointerp

ruledesign: interptyp ruledepth
sainterp cointerp

NCSS

cointerp
mrulename
seqnum
rulekey
rulename

mrulename
cointerp

|

GetlnterpMainRu

17
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Survey

gSSURGO

> Raster SSURGO data tiled by state
» 10m? cells

» http://soils.usda.gov/survey/geoqgraphy/ssurgo/description
qassurgo.html

> Advantages (speed, compatibility)

18
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Soil Parameter Groupings

4
|5 Qe

' Region1 ;Region

;Region 1§
87
' : . - . . SOC Mg/ha to
~ Region 2 4 S Re 187 & = adepth of 100 cm
‘ Reaion 14 48 - 51
{ i . - ' 52- 105
; : 106 - 127
128 - 156
B 157 - 182
B 153-212
B 23287

Region Boundaries

State Lines

{click on each region for a high-resolution PDF file}

19
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General - Table 1. Numerical values for the
Moisture - divisions of the soil properties

Regime Texture

HISTOS0LS

SPODOSOLS

GELISOLS

INCEPTISOLS

MOLLISOLS 3

VERTISOLS 3 ode ' dee BO 1700 cim
OXISOLS 3

2 |ve Maximum Flooding

Reported
Mull or unknown _
Comons |,
- o
o

~ FPoarly

20
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Soil Parameter Groupings

(=]
1

SOC stocks (In Mg ha™)
(5]
1

Drainage Class Score

21



Component or
Soil Series
Osage

Carl

Ness
Apperson

Feterita

Bogue
Goessel

Lela

Ritoazul

Latanier
Moreland
Roebuck

Ustibuck

Resources;

Cons

P

Soll Parameter

SOILORDER SUBORDER GRTGROUP

VERTISOLS AQUERTS
VERTISOLS AQUERTS
VERTISOLS AQUERTS
VERTISOLS UDERTS

VERTISOLS AQUERTS

VERTISOLS USTERTS
VERTISOLS USTERTS

VERTISOLS USTERTS

VERTISOLS USTERTS

VERTISOLS UDERTS
VERTISOLS UDERTS

VERTISOLS AQUERTS

VERTISOLS AQUERTS

EPIAQUERTS
EPIAQUERTS
EPIAQUERTS
HAPLUDERTS

EPIAQUERTS

HAPLUSTERTS
HAPLUSTERTS

HAPLUSTERTS

HAPLUSTERTS

HAPLUDERTS
HAPLUDERTS

EPIAQUERTS

EPIAQUERTS

SUBGROUP Partsize

MOD

TYPIC
TYPIC
USTIC
AQUIC
ARIDIC
LEPTIC
TYPIC

uDIC

ARIDIC

OXYAQUIC
OXYAQUIC
AERIC

USTIC

class

FINE
FINE
FINE
FINE

FINE
VERY-
FINE

FINE

FINE

FINE

CLAYEY
OVER
LOAMY
VERY-
FINE

FINE

FINE

SOILTEMP

THERMIC
THERMIC
MESIC

THERMIC

MESIC

MESIC
MESIC

THERMIC

MESIC

THERMIC

THERMIC

THERMIC

THERMIC

Tax
DRAINAGE
SOIL DEPTH CLASS totgl
score

very deep
deep
deep
deep

very deep
moderately
deep

deep

very deep
moderately
deep

very deep

very deep
very deep

very deep

Moist
total
score

4

4

Temp Partsize Drain
score scores score score

Depth Hierarchical
cluster

w

O 00 00 0 ~N N 0101
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Soil Organic Carbon Stocks
Values for Each Rapid Carbon Assessment (RaCA) Site

SOC Mg/ha
N2 to 100cm

Point Data

Continuous Surface Raster

23


ftp://ftp-fc.sc.egov.usda.gov/NSSC/raca/RaCA_sitesmap.pdf
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Fitting splines
> Splines
e Equal-area splines (Malone et al. 2009, Bishop et al. 1999)

For more details see Spatial Predictions In Soils, Crops and
Agro/Forest/Urban/Wetland Ecosystems: I, Title: Application of the Equal-
Area Spline Function to Legacy Soil Data.

Soil profile with property Continuous spline Property estimates at specific
data (1 cm resolution) increments




JINRCS

BNathirsl| Resources Consery‘;:

H e R Nt MRS SRl B S T s B o’ et A =
. Sl 5L < O il >
2 - # v ) X
‘ 4 b
h X B -
# - o, .
. . ’ Y v T 0 o R :
. Y e
5
= %

Nationgal\Cooperative Soil Survey

Profile plots of AWC (a—e) and OC (f—j) Bars represent actual observed values. Dotted lines
represent final spline predictions. Solid lines represent upper and lower prediction limits.

depth (cm)
40

depth (cm)

depth (cm)

depth (cm)
60

!

—_— —_— —_— —_—
N 0.24 X 0.16 X X 0.16 0.24 X 0.16 0.24 0.08 0.16 024
Avallable Water Capacity (m/m) Avallable Water Capacity (m/m) Avallable Water Capacity (m/m) Avallable Water Capacity (m/m) Available Water Capacity (m/m)

40

depth (cm)

E E E
S < 2
£ £ £
a & 3
° © o
° ° °

100 80 60

100 80

20
carbon (kg/m3) carbon (kg/m3) carbon (kg/m3) carbon (kg/m3) carbon (kg/m3)

Source: Malone et al. 2011. Geoderma
http://dx.doi.org/10.1016/|.geoderma.2010.11.013
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Spline Background

> The solution: equal-area depth
splines

> Consist of a series of local
quadratic polynomials with “knots”
or joins at horizon boundaries

Bishop, T.F.A., McBratney, A.B. and Laslett, G.M., 1999. Modelling soil
attribute depth functions with equal-area quadratic smoothing splines.
Geoderma, 91: 27-45

Ponce-Hernandez, R., Marriott, F.H.C. and Beckett, P.H.T., 1986. An
improved method for reconstructing a soil profile from analyses of a
small number of samples. Journal of Soil Science, 37: 455-467

Soil Attribute

For each horizon area to
left of fitted spline (X) =
area to the right of fitted
spline (Y)..equal-area




JINRC B s B S5
u : e % Sy { ) :‘_ b\'jﬁ“ﬁ{‘\' Bt »‘u ~ k s -

ENathirsl Resoufce -/.;fJJIJ Fr o 2 | D NEtiDn ratlve Soil Survey

NCSS Soils Data for Soill USDA-NRCS
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