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» Define soil survey interpretations

» The NASIS system interpretations system
* Where can we go?

Oth d t :.'u'f.f- e
D Loy T
o Other methods = ﬁfré; ge=7




Soll survey interpretations

O

According to Charles Kellogg:

501l survey interpretations are predictions

So1l survey interpretations are predictions of soil behavior under stated
conditions, not recommendations for specific tracts. Interpretations of the soils
indicate the reasonzhle zlternatives for thelr use and manzgement and the expectad

results. Decisions depend partly on the economic characteriztics of the fam or
other land tract, not simply on the physical and biological environment.

“Soil Interpretation in the Soil Survey” C. Kellogg, 1961




We cannot predict the behavior of individual soil
characteristics since each one influences the others.
We do need to study these individual
characteristics, however, to help us understand the
whole soil. But neither an individual soil nor a kind
of soil is a simple sum of characteristics. Each is a
unique combination of characteristics with many
potentials for interactions resulting in a unique and
predictable behavior.

Thus the direct predictions of soil behavior, or their
implication in interpretive groupings, requires the
careful synthesis of many data. This is hard work.

“Soil Interpretation in the Soil Survey” C. Kellogg, 1961



Introduction to Soil Survey

i

United States Department of Agriculture USDA
Matural Resources Conservation Service = \0;

Core Mission of the Soil Survey Program

»make an inventory of the soil resources of the United
States;

» keep the soil survey relevant to ever-changing
needs

»~interpret the information and make it available in a
useful form; and

»promote the soil survey and provide technical
assistancein its use for a wide range of community
planning and resource developmentissues related to
non-farm and farm uses.



Presenter
Presentation Notes
I probably do not need to get into Soils 101 with you folks.  

We have been working on the inventory for a hundred years or so and it is close to being complete.  As we have continually found out, the needs of society in terms of soil use and data needs is always evolving.  Society needs a different set of data today than it did 20 years ago.  Priorities and concerns change with time and the soil survey program needs to keep up or maybe even anticipate a need and get a little ahead.

We need to be teachers and soil advocates and also able to explain how soil impacts what we do in everyday life.  People should not have to hunt real hard for data and information.  If we want folks to use soil data we had better have it where folks can get it.  If an explanation is needed, we should be able to give it.


Interpretations are predictions of soil behavior under
defined conditions

The effects of various soil properties on the
proposed, narrowly defined land use are examined in
detail

The degree of limitation (or suitablity) can be
estimated by determining how far an observed soil
property deviates from an optimal level

Expert knowledge from a variety of disciplines is
needed to accurately predict how a soil will respond
to land use (Part 617 of the NSSH)



Introduction to Soil Survey Interpretations

O

A “criteria table” for a home site:

Soil Not limiting | Moderate Severe Limiting
property limitation limitation feature

Slope (%) <3 3to 30 >30 Too steep
Depth to water > 150 100 to 150 <100 Too wet
table (cm)

Depth to hard >200 120 to 200 <120 Too shallow
bedrock (cm)

Shrink-swell <2 2t0 8 >8 Too much
(%) pressure
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Presentation Notes
Say we gathered a team of experts and they decided which soil properties might be detrimental to the proposed land use, in terms of its installation, function, or maintenance.  These decisions can be captured in a table like this one, which shows how the classes might be made.  Typically, the most limiting feature is the one that sets the overall limitation.  The depth to water table, depth to bedrock, and the shrink-swell can all be fine, but if the slope is 35 percent, some aspect of the land use will be impacted.  Perhaps the limitation can be overcome, perhaps not.  Overcoming the limitation will be expensive, may be more costly to maintain, and may cause other problems (think house sliding down a hill).  Something to think about is how a soil that is 99 cm to water table is classed as severely limited while one that is 101 cm to water table is moderately limited, and so on.


In order to overcome the
low accuracy of the three
class system, we use a
graph to depict the
impact of a soil or site
property on land use

Thus, we can see that 7
percent slope is nearly
“severely limited” and its
relative impact is close to
that of 9 percent slope
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Presentation Notes
These sorts of graphs are how the so called fuzzy numbers or rating values are determined in interpretations.


NASIS Interpretations System
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Presentation Notes
The team of experts decides how soil properties and the degree of limitation on land use are related.  In the database system, we have quite a few ways of depicting the relationships.  Membership value can be thought of as the degree of membership that soil has in the set of soils that are limited by a particular soil property.


NASIS Interpretations System
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Presenter
Presentation Notes
The team of experts decides how soil properties and the degree of limitation on land use are related.  In the database system, we have quite a few ways of depicting the relationships.  Membership value can be thought of as the degree of membership that soil has in the set of soils that are limited by a particular soil property.


NASIS Interpretations System
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Presentation Notes
The team of experts decides how soil properties and the degree of limitation on land use are related.  In the database system, we have quite a few ways of depicting the relationships.  Membership value can be thought of as the degree of membership that soil has in the set of soils that are limited by a particular soil property.


NASIS Interpretations System
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Presentation Notes
The team of experts decides how soil properties and the degree of limitation on land use are related.  In the database system, we have quite a few ways of depicting the relationships.  Membership value can be thought of as the degree of membership that soil has in the set of soils that are limited by a particular soil property.
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Presentation Notes
Groups of graphs are assembled into a unit that describes a soil in terms of its limitations for a specified land use.  An interpretation. We could say that a soil is limited for a residential foundation if it is too wet, too shallow, subject to flooding, or too steep. 


Features of the NASIS Interpretations System

Advantages Disadvantages

» Interpretations are fairly easy » Not currently an agile data
to create and maintain system
» All data is in one place » Not all the data users might like
+ We own the data to have is in the system
 Data is populated according to * Not real easy to push data into
nationwide standards the system
» Very easy to link interpretive » General public does not have
output to SSURGO spatial data access to the fuzzy system
to make a map




State and Local Interpretation

Gopher Tortoise Habitat
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Raster interpretations

Enhanced climate data
using PRISM

Include other data layers,
like land ownership or
sinkholes

LIDAR
Public-facing fuzzy system

Write your own
Oxycontin?

Field iPhone decision
support system

Interpret the Earth’s
Critical Zone

Where/How to get
data?

How to model?
More than 3 colors?



SITE CLASS

e

. Hard Rock.

Rock,

Yery Dense Soil 8 Soft
Rock.

. SEiFF Soil

. Soft Clay Soil

Sails requiring site
response analysis per
Secktion 21.1

S el P e b

ASCE 7-05 TABLE 20.3-1
SITE CLASSIFICATION

Sail Shear Wawve Standard e e

Velociky, ws, FPenetrakion

(FEf= Resiskance, M SEECRIE L, (o]
wa 2= 5000 Mok Applicable Motk applicable

2000 <= w5 <= : :

- Mok Spplicable Motk Applicable

1200 <= ws <=

SO0 M =50 U = 2000

GO0 <= vs <= S I o e
1200 15 <=M <= 5l 1000 <= sy <= 2000
ve < BO0 M= 15 s = 1000

Ay profile with more than 10 Feet of sail hawving the
Following charackeristics:

1. Plaskicity Index, PI = 20

2. Moiskure Content, w == 40% and

3. Undrained shear strengkth, su < 500 psf

See Seckion 20.35.1

*¥See Section 1.5 and Table 1-1.



Jefferson Co WV

Shallow Infiltration Limitation
Dominant Condition
0.01-0.2 Somewhat Limited
0.4-0.6 Somewhat Limited
0.6-0.8 Somewhat Limited
1.0 Severely Limited

Water

Not Rated

A
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