
OJT Training Module Cover Sheet 
Title:  004 Understand soil variability within the landscape 
continuum in your soil survey area. 
 
Type:         X  Skill         Knowledge 

• Performance Objective: Trainee will be able to…Anticipate soil property 
variability on a landscape for use in mapping soils. 

• Explain reasons for soil variability.  
 

Target Proficiency:   
 Awareness      Understanding     X Perform w/ Supervision  
    Apply Independently      Proficiency, can teach others 

Trainer Preparation:   
• Select an outdoor location with transitional landscape features for field 

observation of soil variability. 
 
Special Requirements:   
Initiate an external learning request with a SF-182 in Aglearn for this activity. Instructions 
and a template are located on the training webpages for OJT modules. 

Prerequisite Modules:   
• 002 Understand the relationship of the factors of soil formation in your soil survey 

area. 
• 012 How to recognize and distinguish map units. 

 
Notes:   
None 
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The Five-Step OJT Cycle for Procedural Training 
(Skill) 
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OJT Module Lesson 
Title:  004 Understand soil variability within the landscape 
continuum in your soil survey area. 
 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 

Cycle step 1 

Trainer and trainee review objectives of module. 
Trainee should review the attached Understanding 
Soil Variability.pdf. Trainer discusses with trainee 
some of the common variable soil properties 
important to mapping soils in the survey area. 
 

Cycle step 2 

Trainer uses selected outdoor location to 
demonstrate measurement and comparison of one or 
more selected sol properties, such as depth to 
bedrock, depth to a water table, and thickness of a 
common horizon. Use multiple observations on the 
landscape as needed. 
 

Cycle step 3 

Trainer coaches trainee as trainee performs Step 2 
above on a different soil property.  
 
Ask the trainee to explain the observed soil variability 
in terms of hillslope position and water transport as 
applicable.  
 

Cycle step 4 

Trainer observes trainee independently compare soil 
variability for four or five different soil properties. 
Include different land use and management sites if 
needed. 
 
Ask the trainee to differentiate the soil variability on 
the landscape. Ask the trainee to explain the 
observed soil variability in terms of hillslope position 
and water transport as applicable.  
 
The trainee should be able to break down the 
landscape in his or her explanation of soil variability. 
If not, have the trainee compare additional soil 
properties that are based on clear landscape and/or 
management differences until the trainee is able to 
anticipate and explain the variability. 
 

Cycle step 5 

Trainer can debrief trainee and address any 
concerns. Trainer should be clear about which soil 
properties are important to mapping soils in the 
survey area. 
 

 



OJT Module Lesson Measurement of Learning 
Title:   004 Understand soil variability within the landscape 
continuum in your soil survey area. 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 
Trainee’s learning is measured. Have the trainee complete the attached quiz below 

to reinforce the concepts in this module. 
 

Apply knowledge gained to field 
work. 

The trainee successfully anticipates and explains 
soil variability common to his or her work area. 
 

 
 
 
 
 
 

SF-182 
 
Trainee and/or supervisor access Aglearn to verify completion of the module via its 
SF-182. 
 

  
  



Quiz  
 

1. Regarding similar and dissimilar soils in a map unit: 
 
A) Dissimilar soils are distinctly different for use and management. 
B) Similar soils are lumped with the named components of a map unit. 
C) Dissimilar soils are identified in soil survey map units. 
D) All of the above. 
 
 

2. Soil variability is found in which type of soil map unit? 

A) Consociation. 
B) Complex. 
C) Undifferentiated group. 
D) All of the above. 

 

3. Hillslope landscape positions include which of the following? 

A) Summit, noseslope, shoulder, backslope, and thigh slope. 
B) Shoulder, ribslope, backslope, kneeslope, and toeslope. 
C) Summit, shoulder, backslope, footslope, and toeslope. 
D) Shoulder, noseslope, backslope, kneeslope, and toeslope. 

 

4. True or False?  Catenas are associations of soils that are linked positionally by 
hillslope. 
 

 
 

5. True or False?  Soil property variability is linked to topography and the 
transport and storage of water across and within the soil profile. 
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Soils occur as predictable, natural patterns on the landscape. In this picture you 
might envision some of the differences on our landscapes. You can see differences 
in land use and land cover between the foreground and background.  The convex 
slopes in the foreground have well drained soils, and the concave areas have soils 
with a seasonal high water table. Variation with depth in soil properties, such as a 
water table, is a key feature of soil survey.
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Variability in soil properties is often caused by small changes in topography that 
affect the transport and storage of water across and within the soil profile. Soil 
properties change near the boundary of soil map units as one component grades to 
another.
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Hillslopes are typically divided into landscape positions that are closely related to 
water transport and storage patterns. These patterns strongly influence soil 
development. Variations in soil properties on hillslopes is controlled by landscape 
position and waterflow.


Soil variation across a hillslope is called a catena. Catenas are associations of soils 
that are linked positionally by hillslope for a given parent material.
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One example of a catena is the topodrainage sequence on the flood plain along the 
Connecticut River. Depth to the water table is greatest near the river and becomes 
less with distance from the river. Soil textures are coarsest (loamy sands) near the 
river where floodwater flows fastest, having high enough energy to move the 
coarser soil particles. Textures become finer texture (silt loams) with distance from 
the river where floodwater flows more slowly and has less energy.
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Soil variability occurs within soil map units having similar and dissimilar major and 
minor components. Most map units have small areas of minor components that 
differ significantly from the named major components.  Unit 36B is an example of a 
consociation. It is dominantly soil A, but it includes similar B soils (similar for use 
and management) and dissimilar Z soils (soils that are distinctly different for use 
and management, e.g., having a different drainage class or a different depth class). 
Dissimilar components may also be miscellaneous areas that do not have true soil 
or have little or no soil Examples are beaches and rock outcropsor have little or no soil. Examples are beaches and rock outcrops. 


The soil profile shows that horizon thickness can vary on the landscape and that 
sometimes horizons may even be absent. In a consociation, the areas of similar and 
dissimilar components are too small to be delineated separately.
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Dissimilar components within a map unit are often indicated by areas that appear 
lighter or darker when viewed in an aerial photograph of bare soil. 


Human management may also create soil variability. For example, the application of 
manure may increase the nutrient levels relative to a soil to which manure has not 
been applied. Tillage and drainage of agricultural fields, rotation of crops, and 
irrigation practices may also affect soil variability. 
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What soil variability do you see in this picture?


Soil variability may occur anywhere within a map unit, but especially near the 
boundary with other map units.
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