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Essex County, VT 

• First initial soil survey in the US completed to SSURGO 
standards using entirely digital techniques, and (mostly) raster 
results from automated mapping software 
– Arc Soil Inference Engine (ArcSIE) 
– 430,000 acres were mapped to the order 2 level in 4 field seasons. 
 

• Raster mapping was manipulated to create SSURGO polygons 
– Two separate products 



ArcSIE is a proven tool, designed for field soil 
scientists to implement knowledge-based 
raster soil mapping. 



Raster Soil Mapping  

DEM Cabot 
soil 

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 

Elevation 200–600m is 
typical for soil A. 
 
 
 
As elevation deviates 
from this range, the 
soil’s similarity to type 
A gradually decreases. 
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Soil Inference Components 

Environmental Data Soil Inference Engine 

Fuzzy Soil Membership Map 

Soil Scientists’ Knowledge 



The fuzzy membership values represent the similarities of each pixel 
location to the typical soil formative environment (results for poorly 
drained soil are shown). 

Typical 

Not Typical 



Raster Values must be 
Logically Integrated to 
Create…. 

…..the SSURGO 
Product 



Outline of ArcSIE Process Steps 

Inference by Soil Series Harden Results 

Integrate Slope Phases Create Logical Map Units 



Raster Results are Further Processed and then Vectorized 

Presenter
Presentation Notes
We always say “further processed” to reach SSURGO. There’s really a lot that goes into it and this is where the information gets lost. We’d like to bring it back. 



Map Unit Composition is Determined by Traditional 
Field Investigations 

 

Presenter
Presentation Notes
Let’s talk about map unit composition. When you look at a soil map and a map unit description, there is a narrative about the soil series/components that make up that map unit. Traditionally, transects are what gives us that information – a certain number of transects for each map unit are used to infer the composition of every polygon. In reality, we know that no two polygons are the same in terms of where exactly the different components occur. 



Soil predictive models have been developed for each member of 
the basal till catena.  



• To correlate the raster soil components as 
stand-alone entities, data from 187 well-
documented field samples were analyzed and 
used to validate raster component concepts 
– Depth to densic and depth to redox were critical  



Field measured depths; component 33 

Soil series; component 33 

Example of specific property and taxonomic data 
collected 



Why is Raster Data Valuable? 

Presenter
Presentation Notes
Above: Typical SSURGO map unit polygon and associated components from Essex County, VT. (Map unit SIE33: Dixfield-Colonel complex, 15 to 35 percent slopes, very stony). Polygon model does not provide information about component spatial distribution.Our old friend, the SSURGO polygon. Aggregates components. Component properties in NASIS are populated as high, low, and representative values (RV). Interpretations are by component (or sometimes map unit), and are generally calculated from RVs. Does not provide any information about component spatial distribution. 



Why is Raster Data Valuable? 

Presenter
Presentation Notes
Above: Raster soil map showing individual soil components as 5m pixels (including integrated slope phase). Each raster class can be considered as a single component map unit.SO with raster components, a component can occur wherever it does naturally. Components are not limited by the crisp breaks associated with the polygon concept. We all know that wet soils (such as Cabot) occur almost everywhere on the landscape, but there is no way to spatially represent that fact with the polygon model. Each raster component stands alone.



Why is Raster Data Valuable? 

The catena models allow us to visualize where each component 
occurs within a map unit.  



Why is Raster Data Valuable? 

pH of surface layer generated from SSURGO in Web Soil Survey 

Presenter
Presentation Notes
Dominant component



Why is Raster Data Valuable? 

pH of surface layer generated from raster component map.   

Presenter
Presentation Notes
In general, to give more information to users. For example, pH of surface layer – rather than a single value for a whole polygon, the user can see the variation across the landscape. Any properties or interpretations should be able to be linked to the raster data and displayed for a user’s area of interest. 



Why is Raster Data Valuable? 

Any properties or interpretations available from Soil Data Mart  tabular data 
should be able to be linked to the raster spatial data. 

Presenter
Presentation Notes
In general, to give more information to users. For example, pH of surface layer – rather than a single value for a whole polygon, the user can see the variation across the landscape. Any properties or interpretations should be able to be linked to the raster data and displayed for a user’s area of interest. 
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