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Soil Interpretations — Current Condition

* |n another discipline, a “soil interpretation” may
be considered a “model” (difference in language)

e Currently are “self contained” within the soil data
model of NASIS (this can be a good thing or not...)

 Are non-geospatial in nature (do not consider
geographic proximity to other map features

* All map features (polygons) for a given map unit
are treated the same

Do not use temporal information beyond Soil
Taxonomy Soil Climate Regime (longer term
climate summary class)



Soil Interpretations — Future Condition
Opportunities...

e Soil interpretation become more “model-like”

e |ncorporate more external data sources (e.g. climate,
terrain, hydrology, etc.)

e Are more geospatial in nature (consider geographic
proximity to other map features)

e Map features (polygons) for a given map unit are
treated differently depending more local condition
(e.g. based on feature composition...)

e Use consistent period of record and higher temporal
resolution climate information that predicts wet
year/dry year soil performance, rather than the
average year



Scaleable Soil Geogrdphic Dat

LERERR-MLRA-LRU CER-MLRA-CRA
L.and Resource Hierarchy Agroecological Hierarchy

Common Ecological
Region (CER)

Conceptual Models:
Geomorphologic
Landscape Evolution
Statistical
Taxonomic

Ecological....
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Monday, May 23, 2011

* Detailed soil data forthe .Conterminous United
States are being made available to a wide range of
users in a new gridded format. Detailed soil
survey mapping is now about 95% complete and
its representation in the digital Soil Survey
Geographic (SSURGO) database is 86% complete
for the Conterminous United States land area
(NRCSSoil Survey Staff, 2009).
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Figure 5. Available water capacity is a measure of how much water the soil can hold and make available to
plants. Intuitively, it is the difference between the moisture content at field capacity and the moisture content
at the permanent wilting point, which are represented in laboratory measurements as the water contents at 33
kPa and 1,500 kPa, respectively. The measure is a dimensionless ratio of the volume of water divided by the
volume of soil, where the volumes are often represented as a thickness on a per-square-meter basis (e.g., cm
of water per cm of soil). [Uses SSURGO variable awc_r.]
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UN World Meteorology Organization October 2000
Report of Three Working Groups: Software for Agroclimatic Data Managment
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Soil climate simulation models allow the

study of soils in the 4t dimension — Time.....

Annual Precipitation of Ridgway, PA (1893-2010)
MLRA 127 — Eastern Allegheny Plateau & Mountains (Typic Udic, Mesic, long term record)

— 5500
4
£ s000
2 4500
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E 3500
=
30.00
Z e
zj.m 1 v 1 ! 1 ! 1 v 1 v 1 v L 1 v 1 ! 1 v 1 1
1800 1900 1910 1920 1930 1940 1930 | 19s0 1970 1980 1990 | 2000 | 2010
#Dronght years associated with 19011930 3944 | §
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signatice 1821-1950 3951 g "
#La Nina episodes secemve 1.71 :::H:ﬂ E; ! ; La Nina _
nches less on 2 calendar year osiiom 125 | 0 T we i e S A
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#Note the “Dust Bowl” episodes oo e 1rom _ o
$Long-term mean = 41.06 :n 1881-3000  43.85 ENSO or EI Nino Southern OSCI”atIOn

Growing wetter (more fungal disease, increase in Late Blight, etc.



INSM Application (2011)

Input | Duput

ava Hewhall Simulation Model - 8 soll cimate simulation model  version 1.4.5

Data | Userinio |

(® Single Model Run () Batch Madel Run

(@) selectMogel File () Craste New Madel File

Elevalion:

Lahiuds:

Longiude:

| E‘ nn madel | clear all |
st | Metwark Type: | Selecton: |-
Country |:| Pariad Begin: |—|
State/Province: peonEna ||
Perind Type: | Zzlec one -

Java Newhall Simwiation Model - a sodl cimate simulation moedel  version 1.4.5

Input | Cuput

Regarl | Ciimograph | Model Run Summary

Station: WILLIAMSPORT

Peried of Record: 1930 - 1930
Perod Type: normal

Mean Annual Precipitation: 703 mm
Soil Temperature Ragima: Mesic

-Java Newhall Simulation Model - a soil climate simulation model  version 1.4.5

Input | Cuput

Wean Manthly Precipiation (mm)

Air-Soil Termperature Offz et == {*C greaterthan airtemp

Jan Fab Mar Apr iay
o] o | ] 1] |
Wean Manthly &ir Temperature (")
Jan Fab Mar gt nay
ol [ o | ] 1] |

Hates |

Repart | Glimograph | Model Run Summary

Station: WILLIAMSPORT

Peried of Record: 1930 - 1930
Period Type: normal

Mean Annual Precipitation: 703 mm
Soil Temperature Regime: Mesic

Soil Cli R

Latitude:

41.24°

Longitude: -76.92=
Elevation: 158 m

waterholding Capacity: 200 mm
oil Maisture Regima: Ustic
Subgroup Modifier®: WetT TempuUsTIC

hall Simulation Model

(MAST = MAAT + 1.2 =C; amplitude 0.66)

JAN FEB MAR  APR MAY  JUN

Mean Monthly Air Temperature (“C)
-2.17 0.89 372 9.11  16.28 2111

Mean Monthly Soil Temperature (*C at 50 cm depth)

575 5.75 B.6D 8.93 12.06  15.14
Mean Monthly Precipitation {mm)
44,20 4039 11354 96,77 9500 SB5S

Monthly Total Potential Evapotranspiration {mm)
50,93 127.60 142,10 126,57

0.00 1,49 1149 3855
Monthly Total Water Balance {mm})
44.20 3890 102.10 58.22 4.07 -29.05
Soil Temperature Calendar
ST<5°C  5°C<ST<B°C  5T»B°C
—

Jan
FEB
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APR
MAY
Jun
JuL
AUG
SEP

MO
nFC

*Soil dimate terms include Subgroup criteria as defined in Soil Taxonomy (1999) and keys to Soil
Taxonamy (2010) and those proposed in Newhall source code [ManWambeke et al, 1992)
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Soil Moisture Calendar
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96.94

-42.08

Latitude: 41.24°

Longitude: -76.92°

Elevation: 158 m

Waterholding Capacity: 200 mm
Soil Maistura Regima: Ustic
subgroup Modifiert: Wet Tempustic
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jNSM inputs gathered through geospatial overlay of (28) map layers

Physiography/Geography/Soil Monthly Precipitation

Monthly Temperature

1 grid cell
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LATITUDE

MaY

5SURGD

i ], p—
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« SEFTEMBER

DOCTDBER
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'l‘
1 grid cell= 1 jNSM input record and model run

! A 1 2} | € | B PE R 6 PHAE oy K LM N O R e RS T P W Xy |z AA | AB | AC | AD | AE | AF | AG | AH @A
1 'stationNamenetType  LatDD LonDD elevtlan tFeb tMar tAprtMay tiun tiul tAug tSep tOct tNov tDec plan pFeb pMar pApr pMay plun  plul  pAug pSep pOct pNov pDec pdType pdstarty pdEndYawc  maatmast entryCode stP
2 CELL1D PRISM CELL -76.89 4137 461 -5.26 -4.05 107 7.30 13.36 17.87 20.44 19.48 15.17 9.02 3.93 -2.35 72.44 63.54 B2.35 88.52 96.08 117.26 102.1%8 £7.12 103.56 B3.06 §9.79 73.92 Normal 1371 2000 200.00 1.20 UsSA



Study Site: MLRA 147
1970 — 2000 Soil Climate Summary




iNSM Output (1971-2000):
mean annual water balnce (m_.m)
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iNSM Output (1971-2000):
mean summer water balance (mm)
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Sl Organic Carbon 100 CmDepth (om_r Kg per square meter)

NG
e W __

Rapid Assessment of Carbon Project to support the
Resource Conservation Act
(RaCA Phase | GIS Dataset)




NASS — Crop Data Layer (CDL)
NLCD Expa

NLCD 2001

B Cormn monoculture Pasture
BN Alfalfa/Hay

" Soybean in rotation

Cormn in rotation
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Gridded SSURGO

Could be used by relatively new clients
*USDA-NRCS (Conservation Planning CDSI)

*USDA — Farm Services Agency Request for National RUSLE2 run
*10 meter resolution gSSURGO + climate layers

ONRGS
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Identify from: @NV_combine_soil_cntymg

[=-NV_combine_soil_cntyrng
i.10108

Location: -1,715,095.439 2,035,804.744 Meters

Field Value
Stretched value 127

Pixel value 19198
OBJECTID 19198
COUNT 334019
NV_GRID_10M 479861
CNTY_RNG_10M 2954
cnty_rng 32011_10-11

Identified 1 feature
|E Table Of Contents | @ 1de

-1698797.938 2113395.022 Meters



@ fsa_rusle_request_04042011_climate_zone_work? - ArcMap - Arcinfo
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help @&, & & S R hd - kO pagl W B .

Detda B x|9 o & 12400 Y| EEEEE [100% ~ #% B _  Drawing~ k O~ A~ [dAial ~10 vB 1 U A=~
Laver: [ id arid 10m > Bl :
39881 475864
479864
479864
47980647986 479864
479865
479863
479864 R
479861
Identify -—
Identify from: |4’ NV_combine_soil_cntyrng
ETEEED —|-NV_combine_soil_cntyrng
479859 - M
479860
3]
479861 Location: -1,715,303.760 2,035,546.437 Meters =

479761 Field Value
i Stretched value 127

Pixel value 19198

OBJECTID 19198

COUNT 334019

NV_GRID_10M 479861
CNTY_RNG_10M 2054

479806 cnty_rng 32011_10-11

479826

m

479406
479859

479806 479865

NS

471l 479861

<

479804 479861
479806 Identified 1 feature [
47ha04 | able Of Contents| @ Identify
Y ~ 479864 479864 SRR
ay6ipe 479832 \ } V / U / / N
IZ@| & n 4 (11 »

-1715024.250 2026250 228 Meters



File Edit View Query Debug Tools

HNewQuey [ (| T3 &g

Window Community Help

#4 som * ¥ Execute b v i
Object Explorer 1 x hydric_like_shan_...GDC\swaltman (64)) S0l Query’2:5g) - DO Gwaliman |
Connect~ Qj 3} és -
USE 5DM
[ irrcapscl (varchar(254), null) -
glrrcapunl‘[—(smallmt mf") SELECT areatypename, areasymbol, areaname, ssastatus,
2l cropprodindex (smallint, null) mukey, musym, muname, compname, comppct r,

] constreeshrubgrp (varchar(254), null
=] wndbrksuitgrp (varchar(254), null)
= rsprod_| (int, null)

= rsprod_r (int, null)

= rsprod_h (int, null)

= foragesuitgrpid (varchar(11), null)
= wigrain (varchar(254), null)

] wigrass (varchar(254), null)

=l wlherbaceous (varchar(254), null)
= wishrub (varchar(254), null)

= wlconiferous (varchar(254), null)
=l wihardwood (varchar(254), null)
] wiwetplant (varchar(254), null)

= wishallowwat (varchar(254), null)
= wirangeland (varchar(254), null)
=] wlopenland (varchar(254), null)
=l wiwoodland (varchar(254), null)
= wlwetland (varchar(254), null)

= soilslippot (varchar(254), null)

=l frostact (varchar(254), null)

=l initsub_l (smallint, null)

& initsub_r (smallint, null)

= initsub_h (smallint, null)

=l totalsub_| (smallint, null)

3 totalsub_r (smallint, null)

= totalsub_h (smallint, null)

= hydarp (varchar(254), null)

=l corcon (varchar(254), null)

=l corsteel (varchar(254), null)

[ taxclname (varchar{120), null)

= taxorder (varchar{254), null)

=l taxsuborder (varchar(254), null)
] taxgrtgroup (varchar(254), null)
= taxsubgrp (varchar(254), null)

= taxpartsize (varchar(254), null)

=] taxpartsizemod (varchar(254), null)
=] taxceactcl (varchar(254), null)

[l taxreaction (varchar(254), null)

3 taxtempcl (varchar(254), null)

= taxmoistscl (varchar(254), null)

=l taxtempregime (varchar(254), null) +

)

< i1 | »

- Microsoft SQL Server Management studio S BN, . O TR TR | (Sl s

SOLOuery J_)cc - DC\s

swaltman |

s ocs Potential Wetlands Soil Landscapes Query

drainagecl, cokey
INTO hydric_like ssurgo mu_comp
FROM ssurgo mu comp

projectscale,
compkind, majcompflag, hydricon, hydricrating, hydgrp,

cordate,

WHERE hydricrating = 'YES' T
OR
hydricrating = 'UNRANEED' BEND drainagecl = 'Poorly drained"' L
OFR hydricrating = 'UNRANKED' AND drainagecl = 'Very poorly drained’ I
OR muname LIKE '% drained%' AND hydricrating = 'UNRENKED'
OR localphase LIKE '% drained%' AND hydricrating = 'UNRRNEED'
OFR muname LIKE '% undrained%' AND hydricrating = 'UNRANEED'
OR localphase LIEE '% undrained%' AND hydricrating = 'UNRANEED'
OR muname LIKE '% channeled%' END hydricrating = 'UNRANKED'
OR localphase LIKE '% channeled%' AND hydricrating = 'UNRANKED'
OR muname LIKE '%protected:®' AND hydricrating = 'UNRRENEED'
OFR localphase LIKE '%protected%' AND hydricrating = 'UNRENKED'
OR muname LIKE '% rarely ponded %' END hydricrating = 'UNRENKED'

OR localphase LIEKE '% rarely ponded %' REND hydricrating = 'UNRANEED'
OFR muname LIKE '% rarely flooded%' ZAND hydricrating = 'UNRANEKED'
OR localphase LIEKE '% rarely flooded%' RAND hydricrating = 'UNRANEED'
OR hydgrp = 'D' BEND hydricrating = 'UNRENKED'
GO
- (135829 row(s) affected)first
——(135829% row(s) affected)second
--(137057 row(s) affected)third iteration -
] 1N »
[ Results | 3 Messages
‘BASYM... areaname cordate mukey mMusym  muname sum_comp... hydric_like fl... =
1 E017 Brown County, Nebraska 1987-07-01 00:00:00.000 100001 3200 Johnstown fine sandy loam, 0 to 2 percent slopes 1 1 E
2 o077 Greene County, Missouri 2005-11-01 00:00:00.000 1000012 70139 Parsons-Sacville complex, 1 to 3 percent slopes 44 1
3 o109 Lawrence County, Missouri  2005-11-01 00:00:00.000 1000013 70139 Parsons-Sacville complex, 1 to 3 percent slopes 44 1
4 oo77 Greene County, Missouri 2005-11-01 00:00:00.000 1000014 46000 Humansville silt loam, 0 to 2 percent slopes, fre... 94 1
5 o109 Lawrence County, Missouri  2005-11-01 00:00-:00.000 1000015 46000 Humansville silt loam, 0 to 2 percent slopes, fre.. 94 1
6 o077 Greene County, Missouri 2005-11-01 00:00:00.000 1000016 70127 Needleye silt loam, 1 to 3 percent slopes 4 1
7 o109 Lawrence County, Missouri  2005-11-01 00:00:00.000 1000017 70127 Needleye silt loam, 1to 3 percent slopes 4 1
8 o109 Lawrence County, Missouri  2005-11-01 00:00:00.000 1000019 40008 Parsons silt loam, 0 to 1 percent slopes 5 1
9 o077 Greene County, Missouri 2005-11-01 00:00:00.000 1000020 73010 Wilderness gravelly silt loam, 3 to 8 percentslo.. 2 1
10 O109 Lawrence County, Missouri  2005-11-01 00:00:00.000 1000021 73010 Wilderness gravelly silt loam, 3 to & percent slo... 2 1
11 0077 Greene County, Missouri 2005-11-01 00:00:00.000 1000024 73008 \Viraton silt loam, 2 to 5 percent slopes 4 1 -~

-

11l | »

(@ Query executed successfully.

sdeserver-sql (2.0 SP2) | NGDC\swaltman (64) | SDM | 00:00:01 | 87087 rows

Ttem(s) Saved

Ln1320 Col 2 Ch?2 INS
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= M base_BASE_STATES_A_UST
|
= M cnty_carol_alb

= sc_grid_10m
hydric_like_ssurgo_mu_comp_flag_summ_nonulls
w1
2-10
11-20
21-30
E31-40
@ 41-60
I 61 - 80
Il 81 - 100
[ NULL
= O co_ql_aea
O
= 0O ca_gl_aea
i) S
= M problem_child_ssa_ca_cot b
= % . - .
= O SDM.DBO.SAPOLYGON ; t §
=
= O SDM.DBO.SASTATUSMAP
1 <all other values= Dorchester
SAPUBSTATUSNAME
[1 SSURGO 2.1 in Soil Data Mart
[ Tabular Only in Scil Data Mart
[ Unpublished
= O SDM.DBO.MUPOLYGON
=
= O cnty_carol_alb
=
=] us30mdem_hs

Value e

High : 254

h arleston |

-79.986 33.035 Decimal Degrees




@ mu_hydric_@e 2_sum (
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help @ & & & R mp | E| g = M8 | E i:
D2E& LA’ x| 9 o |d- 110024 v EEEEE L@ | Sl [E]E &% Dawing- K ¢ &0 - A - 72| @ Aal v 10

Table Of Contents 1 x -
g ety e BRSNS L S
£ < Layers Identify from:  [€ sc_grid_10m
= M base_BASE_STATES_A_UST =-sc_grid_10m
O .15

= cnty_carol_alb

= sc_grid_10m
hydric_like_ssurgo_mu_comp_flag_summ_nonulls

@1

2-10

J11-20

J121-30

131-40

141-60

= 61-80 Location:  79°50'35.166"W 32°51'26.064"N

I 81-100 Field Value

1 NULL Class value 2
= 0 co_qgl_aea Pixel value 1544801

o sc_grid_10m.vat:Rowid 2843

sc_grid_10m.vat:COUNT 1119202

B U caqlaea hydric_like_ssurgo_mu_comp_flag_summ_nonulls.OBJECTID 14531

O hydric_like_ssurgo_mu_comp_flag_summ_nonulls.areatypename Non-MLRA Soil Survey Area
= problem_child_ssa_ca_cot hydric_like_ssurgo_mu_comp_flag_summ_nonulls.areasymbol SCA0

= hydric_like_ssurgo_mu_comp_flag_summ_nonulls.areaname Charleston County Area, South Carolina
= O SDM.DBO.SAPOLYGON hydric_like_ssurgo_mu_comp_flag_summ_nonulls.cordate 3/1/1967

| hydric_like_ssurgo_mu_comp_flag_summ_nonulls.mukey 1544801
5 O SDM.DBO.SASTATUSMAP hydric_like_ssurgo_mu_comp_flag_summ_nonulls.musym UR.

] <all other values=
SAPUBSTATUSMNAME
[J SSURGO 2.1 in Soil Data Mart
[ Tabular Only in Soil Data Mart
[ Unpublished
= O SDM.DBEO.MUPOLYGON

hydric_like_ssurgo_mu_comp_flag_summ_nonulls.muname n land-Yauhannah-Yemassee-Ogeeche
hydric_like_ssurgo_mu_comp_flag_summ_nonulls.sum_comppct

hydric_like_ssurgo_mu_comp_flag_summ_nonulls.hydric_like_flag
hydric_like_ssurgo_mu_comp_flag_summ_nonulls.mukey_int 1544801

2 ) Identified 1 feature
= O enty_carol_alb
O
= us30mdem_hs
ome Charle:
High : 254

Low:0




Using a gridded national SSURGO database
at Agricultural Research Service’s

National
Laboratory
for Agriculture

and the Environment



The Opportunities

28! L%/;i Prime farmland designation
4 [ | Prime farmland if drained or modified (30%)

- Farmland of local, state, unique importance (18%)
- All areas are prime farmland (34%)
:l Not prime farmland (17%)

} q w




The Result

Bio-energy Opportunities - Corn Belt

Land Cover Class
Prime or important farmland; Ag land on low slopes

- Prime farmland if drained; Ag land in corn/soybeans

- Ag land on C,D,E slopes; Not prime farmland; Prime farmland if irrigated
: Prime farmland if drained; Ag land not in corn/soybeans

B8 Forestednatural areas; F or G slopes

- Water/wetlands/riparian areas

Developed




| Great Moments
//7 50// Geograph V...

“I've got it, too, Omar ... a strange feeling
like we've just been going in circles.”

Far Side Cartoons
Gary Larson
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