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ArCSIE IS & preven tool, designed for fie/a soll.
se/eptsts to Implement knewledge-hased
raster soll mapping.



TR 10.0m calle (271 2 350) x 4,3 {v) Flow: 50 Seabs: 1:26071

JLerlvag Ve Change Fighvag V. Exag ShitLenn AbLenlag #an 1-Togge Scale

e

aster Soll Mappin

£%10.0m cells (271 x 351) x 4.3 {v] Ele: 50 Scale: 1:26021 EEmE

S £310.0m calls (271 x 351) x 4.3 fv) Elov: 50 Scalo: 1:26021 EE®

LoiiDcag e Charge 7

=l
Lentrag vencrod

LeADisg Voo Crarge FigiDiog

otiog-View Charge RigDiag ¥ Exag SHeLanDy AL otDiag P +-Togge Scae

£%10.0m cells (271 x 351) x 4.3 (v) Elev: 50 Scale: 1:26021

L otD1g-Views Change. RightDrag-V. Exag ShitLekDrag-Zoom AbLeftDiag-Pan +-Toggle Scale



Presenter
Presentation Notes
Again, one of the two major things in the ArcSIE approach is raster mapping. “Raster” makes DSM essentially different from conventional manual soil mapping. This shift from vector to raster is much more than a data format issue or technical issue. It has fundamental and profound implications and consequences. 
	We did not intentionally adopt raster mapping. We were somewhat unconsciously driven by the data and technology. The primary reason for the development of raster mapping is that the environmental data we use for soil mapping have become more and more raster, including DEM and its derivatives, and remote sensing data.  A generic raster mapping process can be illustrated by this graphic, the input layer, intermediate layers and the output map are all in raster. The computer works on pixels. 


Knowledge Represented as a Rule
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Real advancement of SIE began in 2004, In ESsex
County, VI

Dr. Xtn Shi; Dartmoeuth Coellege
Natienal' Geospatial Development Center® staf
VI-NRCS' Project Seil Survey: Office staff

2007, the first version of ArcSIE; an ArcMap
extension, was released and CCE certified.

* Now Geospatial Research Unit



ArcSIE In the Context of Digital Seil Mapping
In Essex County, VT

RISt initiali sell strvey in the US completed to

SSURGQO’ standards using entirely digital
technigues, and (mostly) raster results from

automated mapping software



MLRA Office Regions

MLRA Soil Survey Region 12 (Glaciated Northeast)




ESsex County, Vermont
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Typical Landscape and Land Use


Presenter
Presentation Notes
A typical landscape. Mainly glaciated hills and mountains with narrow valleys. Elevations generally 1000 to 3000 feet. Dominant parent material is loamy Wisconsin age till. Latitude 45 degrees north.


Iypical Landforms




Basic Steps

Process Envirenmental Data

Delineate Landforms and Seil Parent Materials
Performi Soll Inference in Suitable Areas

Use other DSMrTechnigues as Appropriate

Construct Polygen Map (SSURGO)



Hillshade from 1 meter LIDAR DEM- Used for Visualization and
Manual Delineation Qf Parent Materials/Lan‘dforms
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Parent Material/lLandform Maps Provide the Basis
for all Subseguent Soeil Map




These Delineations are Thoreughly Critigued and
FiICh_ﬁec_ked

Ry




Basal Till Soills are
Modeled with ArcSIE
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Bedrock Controlled Landforms — Manual Delineations,
Automated I\/Iap Unlt Phases




Outwash, Alluvial, and Lacustrine Solls are Mapped
Using More Traditional Methods

....and organic solls are digitized on-screen.
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Basal Till

~—~ =
=
'S
(Qp)
>
O
S
4
4
=2
(@b)
=
O ¢
£
X
O |
S
ok
@k
< &
N—

qv;
D
=
<C
@)
&
((b)
)
[
©
@)
=
()
=
]
=
O]
D
|
el
L
@p)
O
-
<C




Hillshade




\We define the'typical soll fermative environment
N the moedel, and the resulting fuzzy
membership values represent the similarity.: of
the solllat each pixel’location tora particular soll
Series.



\WWetness Index Rule for the Majority: ofi Peorly Drained
Cabot Solls
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Hardening (Defuzzification)

Fuzzy: Results Maps Hardened Map

Dixfield




SIE Results are Validated in the Field
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Integrate Slope Phases with Hardened Results

¥ Raster Calculator

[harden] * 10 + [slopehlre]

Evaluate

_r N

Hardened Results Slope Phases
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Hardened Results by Slepe Phase

e L=l




Combine Some Results to Form Logical Map Units

¥ Raster Calculator

hardenEnt
hardenE =g



Rewew of ArcSIE Process Steps

Integrate Slope Phases " Create Logical Map Units



Create Minimum-size Delineations Using the
“Remove Slivers™ Tool

In Essex County, VT, 5 acres.



Raster Results are Further Processed and then
\/ectorized




Map Unit Composition is Determined Through Field
Investigations

e




Typical Applicability of Automated Digital Soll

Mapping Processes
‘ ; u; (9 i%\ w R




Pos/tives-

Mapping preductioniincreased by appreximately.
100%

Maps are of consistently better guality,

Negatives-

Reguires well'trained and eguippead; stafi

Dependent on LIDAR' elevation data (for order 2
surveys in the glaciated NE)



Current Rules
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We can now preserve and communicate most of the knowledge
and data about the survey area.



Continued technical support and formal training
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Delivery of raster products toe enhance SSURGO



DRAFT PROJECT PLAN

Automated Soil Survey Update Utilizing Arc
Soil Inference Engine (ArcSIE), May 3, 2011

Objective: To test a knowledge-based digital

process for soil survey map updating. The process

IS supported by “Knowledge Discoverer”, a new
component of ArcSIE.

Development of teols for map updating



Knowileage. Discoverer Intertace

I
Knowledge Discoverer
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Case Statiskics Ervv Laver Skatistics

Min: 701,199 Median: 713.437 Min: 461.55 Median: 0

Max: 718,903 Mode: 7158.903 Max: 830.778 Mode: 0
Mean: 710.55 Std Dew: 3.72544 Mean: 664,192 Skd Dew: 56,7201

Discover, verify, and revise the soil-landscape model implicit in the
existing soil' map. Then apply the revised model to create updated
polygons.




Want to Know. More?

Soll Inference Engine (SIE)

Pregress Reporit

USDA- Natural Resources Conservation Service
Geography Department, Dartmouth College
March, 2009

Shi, X., Long, R., DeKett, R., Philippe, J., 2009. Integrating different types of
knowledge for digital soil mapping. Soil Science Society of America Journal.

73:1682-1692.

Philippe, J.M., 2008. Utilizing a knowledge-based system to test the
transterability off a soeil-landscape  model in nertheastern Vermont. Masters

Thesis, University of Florida.

ArcSIE User's Guide, and Vermont Digital Soil- Mapping Cookbook

Contact Bob Long- roebert.long@yvt.usda.goV
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