SECTION II – NATURAL RESOURCES INFORMATION

 

1. Soils

Soil Interpretations

Introducing Fuzzy Logic

Limitation of Using Crisp Limits

The main limitation of rating classes, or crisp limits, is that they do not indicate a fine enough distinction of gradation. For example, referring to the table below, crisp rating classes define both 8% and 15% slope as having moderate limitations for picnic areas. Furthermore, whereas 15% slope is of moderate limitation, 16% is considered severe. Therefore, different slopes get the same rating, and slopes that are nearly the same get different ratings.

Limitations for Picnic Areas

	Property
	slight
	moderate
	severe
	restrictive feature

	slope (pct)
	<8%
	8-15%
	>15%
	too steep

	minimum depth to water table (cm
	>=100cm
	20-99cm
	<20 cm
	too wet


Given this limitation, let’s explore the fuzzy logic approach to rating affecting features. Fuzzy logic uses numerical values instead of rating classes.

What if we could have a continuous evaluation of a property? What if our degree of limitation increased continuously as slope increased? Fuzzy logic makes this possible. It is a mathematical principle that states that the fact that something is true does not preclude the possibility that it is at least partly false. Fuzzy logic provides a gradation of truth value. It allows you to translate the ranges of properties into a uniform basis, which in fuzzy logic is a value between 0 and 1 where 1 means a statement is absolutely true and 0 means a statement is absolutely not true. With fuzzy logic, we can show a value in the middle or anywhere along a continuum.

 

Converting the Fuzzy Result to Rating Classes (Defuzzifying)

In NASIS, you have the option of assigning conventional rating classes as well as rating values (fuzzy values). What is different, however, is that you can assign any number of rating classes and name them what you want. Your expert opinions and judgments are the basis of the adjectives you use and the values you assign to the rating classes. 

Some people may want to convert the fuzzy values to rating classes. Using the on-going example of picnic areas where the overall rating of truthfulness is 0.6 (using the OR statement), the table below shows a set of conclusions you could make about the interpretive results.

Rating Classes

	Not Limiting
	0.6

	Limiting
	0.9

	Very Limiting
	0.99

	Extremely Limiting
	1.0


 

Rating Classes for Picnic Area Example

Understanding how to read the fuzzy result in terms of rating classes is important yet may not be apparent. When entering rating classes, enter the maximum rating value associated with each range. In the table above, a value greater than 0 and less than .6 is not limiting; a value greater than .6 and less than .9 is limiting; a value greater than .9 and less than 1 is very limiting; and a value equal to 1 is extremely limiting.

Example of fuzzy ratings


Table REC-1. - Recreation

Clackamas County Area, Oregon
The information in this table indicates the dominant soil condition, but does not eliminate the need for onsite investigation.  The numbers in the 
value column range from 0.01 to 1.00.  The larger the value, the greater the potential limitation.  Limiting features in this report are limited to the 
top 5 limitations.  Additional limitations may exist.

Camp Areas
Picnic Areas
Playgrounds

Pct

Map Symbol
of

and Soil Name
Map

Unit
Rating Class and
Rating Class and
Rating Class and

Limiting Features
Value
Limiting Features
Value
Limiting Features
Value

1A:
                     Aloha
85
Somewhat limited
Somewhat limited
Somewhat limited

Depth to saturated 
0.77
Dusty
0.50
Depth to saturated 
0.77

zone
Depth to saturated 
0.43
zone

Dusty
0.50
zone
Dusty
0.50
1B:
                     Aloha
85
Somewhat limited
Somewhat limited
Somewhat limited

Depth to saturated 
0.77
Dusty
0.50
Slope
0.88

zone
Depth to saturated 
0.43
Depth to saturated 
0.77

Dusty
0.50
zone
zone

Dusty
0.50
2B:
                   Alspaugh
85
Somewhat limited
Somewhat limited
Somewhat limited

Restricted permeability
0.15
Restricted permeability
0.15
Slope
0.88

Restricted permeability
0.15
2C:
                   Alspaugh
85
Somewhat limited
Somewhat limited
Very limited

Slope
0.63
Slope
0.63
Slope
1.00

Restricted permeability
0.15
Restricted permeability
0.15
Restricted permeability
0.15
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