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Five Soil Forming Factors

Parent material

Organisms

Climate

Time

Topography
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Five Factors in Action: Example

Parent Material?
Time?
Topography?
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Five Factors in Action; Example 2

Climate?
Organisms?
Topography?
Time?
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Five Factors Influence Soil Morphology and Properties
Morphology

(appearance)

Color

Texture 

Coarse Fragments

Structure

Roots and Pores

Special Features 
(restrictions, redoximorphic 

features…)

Properties
(quantitative)

Organic Matter Content
Cation-Exchange-Capacity (CEC) pH

Depth to Restriction
Depth to Water Table
Flooding and Ponding

Rock Fragments
Landform Position
Slope and Aspect
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Know your soil!
• Successful soil management requires informed decisions.
• Look at the landscape. Find a representative point. Dig a hole.

• What do you see?
• Soil color, texture, structure?
• Soil health indicators?
• Management issues?

• Get a soil test
• Lab analysis
• Soil chemical properties

• Web Soil Survey
• Free!
• Compare soil mapping to your observations
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What is a Soil Survey?
• Comprehensive resource inventory accounting for multiple earth systems:

• Climate, hydrology, landform, parent material, geology, ecology, soil types and properties

• Modern soil surveys consist of 3 products:
1. Spatial Product: The “soil map” 

• Delineations of soil map units
2. Tabular Product: Data created, stored, and managed within the NASIS database

• Map Unit Data: Geographic and climatic parameters and soil components comprising the map unit
• Soil Component Data: Soil type, classification, ranges of physical, chemical, and morphological properties
• Tabular data is geo-encoded into the spatial product and drives interpretations

3. Interpretations: Scientific models based on soil and site properties
• Suitabilities and limitations for specific management practices
• Land classifications and ratings
• Summary reports of general soil property categories (soil health, physical properties, water features, etc)

• Web Soil Survey: The platform in which soil surveys are published and accessible
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How Are Soil Surveys Made?
1. Legend and Map Unit Design: 

• Identify relevant classes and combinations of classes of the 5 soil forming factors
• “relevant” = influential to soil classification, land use, ecology, interpretations, etc.

2. Spatial: 
• Utilize LiDAR, Ortho-imagery, and spatial derivatives to delineate map unit concepts

3. Field Work: 
• Observe and document site and soil properties at representative locations within map unit 

delineations
• Determine the soil component(s) that will comprise the map unit
• Confirm accuracy of soil map unit lines

4. Refine:
• Repeat steps 1-3 to refine and improve the product

5. Quality Assurance and Publication
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Map Unit Design Example; Olympic National Park
PARENT 

MATERIAL
Geology

Meta-sedimentary
Basalt

Glacial Outwash

Source
Alluvial

Colluvial
Residual
Glacial 

BIOTA
Vegetation 
Community
Mesic Forest

Mesic Moist Forest

Floodplain Forest

Frigid Forest 

Frigid Moist Forest

Temperate Wet Meadow

Low Cryic Forest

High Cryic Forest

Subalpine Shrubland

Subalpine Meadow

Cryic Moist Meadow

TIME
Geologic

Quaternary 
Sediment

Quaternary Glacial
Tertiary Meta-
sedimentary

Disturbance
Frequent Flood

Occasional Flood
Rare Flood
No Flood

 

TOPOGRAPHY
Landscape
Mountains
River Valley
Glacial Hills

Landform
Alluvial Terrace

Outwash Terrace
Cirque
Ridge

Valley Wall
Colluvial Apron

CLIMATE
Temperature

Isomesic
Mesic
Frigid
Cryic

Moisture
Udic

Udic-Dry 
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Example; Olympic National Park
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Soil Survey Data for Management Planning
Influential Soil and Site Properties

 Texture
 Temperature
 Moisture
 Impermeable Layers
 Hydraulic Conductivity
 Bulk Density
 Organic Matter Content
 Depth Class
 Drainage Class
 Water Table
 Inundation
 Rock Fragments
 CEC
 pH
 Slope
 Many more . . .
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Web Soil Survey
Overview and Objectives

Typical Web Soil Survey Session

• Navigating to Web Soil Survey (WSS)
• Setting your area of interest (AOI)
• Accessing your soil map
• Understanding the map unit description
• Accessing interpretations and reports

• Selecting correct methods and rating criteria
• Compiling maps, interpretations, and reports and “checking 

out”
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Starting Web Soil Survey
• A simple Google search, or following the link below will get 

you to the WSS home page:
• https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm 

• Click the large green “START WSS” button to begin.

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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Selecting Area of Interest
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Selecting Area of Interest (AOI) – Navigation Tools

Select and use these 
tools to zoom and 
pan

Search options for 
selecting AOI
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Selecting Area of Interest – Final Step
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Selected AOI Will Be Shaded with Blue Stripes
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Viewing the Soil Map
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Important Things to Note about Soil Map Units

• Map unit definition: Areas 
defined and named the same 
in terms of their soil 
components

• A map unit can contain more 
than one soil (component) in 
it.

• The map unit description 
provides details about the 
different soil components and 
their likely locations 
(landform or geomorphic 
position) within the map unit.
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Map Unit Description

The map unit 
name contains a 
hot link to the 
map unit 
description
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Understanding the Map Unit Description

Map Unit Name

Component Name

Overview of map unit

Typical component percentages

Component Information

Where on the landform 
will I likely find this soil?

Good comparisons 
for ground truthing
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Compiling Soils Data

• Soil maps, map unit descriptions, and soil reports and 
interpretations can be a valuable reference for the field and for 
future planning purposes

• Choose reports and interpretations relevant to the current and 
proposed land uses and management practices

• Useful reports can be compiled into a single document by clicking 
the “Add to Shopping Cart” button (don’t worry, it’s free)
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Accessing Soils Information
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Types of Soil Information Available

1. Suitabilities and Limitations for Use: Produces map and report for single 
interpretations. 
Ex: Forest Productivity (tree site index)

2. Soil Properties and Qualities: Produces map and report for single property. Ex: 
Depth to Water Table

3. Soil Reports: Produces report and tables (no map)containing multiple soil 
properties and interpretations. 
Ex: Hydric Soils

4. Ecological Sites:  Characterization of ecological community correlated to each 
soil component in the survey
• Most ES data for WA State is still in draft status and not yet available to the public

1 2 34
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Example: Forest Productivity
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Example: Tree Site Index

• Set options

• Click View Rating
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Setting Advanced Options: Aggregation Method
• Recommend using Dominant Condition unless you 

are certain you are working with the Dominant 
Component

• Why? Example: Map unit composition = 
• Soil A (poorly drained) = 30%
• Soil B (poorly drained) = 30%
• Soil C (well drained) = 40%

• Dominant Component will base interpretation off of 
Soil C data

• Dominant Condition will base interpretation off of 
Soil 
A and B data

• Weighted Average is generally not recommended
• Will produce a result not representative of any 

of the individual components



FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center

Example: Tree Site Index – Map 

Click Legend or 
scroll below 
map to see 
summary data
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Example: Tree Site Index – Table

Scroll below 
map to view 
summary tables
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Useful Interpretations and Reports (Where to Find Them)

• Suitabilities and Limitations for Use
• Land Classifications

• Ecological Site ID, Hydric Rating by Map Unit, Conservation Tree and Shrub Group, 
Farmland Classification

• Land Management
• Fencing, Suitability for Roads, Suitability for Log Landings, Harvest Equipment 

Operability, Soil Rutting Hazard
• Vegetative Productivity

• Forest Productivity (tree site index), Range Production
• Soil Properties and Qualities

• Soil Qualities and Features
• Depth to Restrictive Layer, Drainage Class

• Soil Physical Properties
• Available Water Capacity, Organic Matter, Bulk Density, Texture

• Water Features
• Depth to Water Table, Flooding Frequency, Ponding Frequency

• Soil Reports
• Land Classifications

• Hydric Soils, Land Capability Class, Forage Suitability Groups
• Water Features

• Water Features, Hydrologic Soil Group and Surface Runoff
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Example: Hydric Soils Report (1 of 2)
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Example: Hydric Soils Report (2 of 2) 
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Aggregating Final Report – “Checking Out”

At end of session select the 
Shopping Cart tab, and then 
click the “Check Out” button to 
download your comprehensive 
report
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Concluding Statements
1. Soil survey products are guides, not gospel.

1. Soil survey maps, interpretations, and reports are great 
references points, but they are not always perfect.

2. Soil surveys are a snapshot in time and are not site-specific.
3. Understanding the map unit composition and map unit 

description is critical.
4. On site observations are always necessary. You must ground 

truth!

2. What if the soil map and your on-site observations are 
strongly contrasting?

1. Review the map unit description. Check to see if your observations 
resemble any minor component in the map unit.

2. Contact NRCS State Soil Scientist or local Resource Soil Scientist to 
discuss the situation.
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Questions? (1 of 2)

USDA is an equal opportunity employer, lender, and provider.

Mention of names or commercial products in this document does not imply 
recommendation or endorsement by the U.S. Department of Agriculture.

Max Ross
State Resource Soil Scientist
USDA – NRCS
Washington State Office
(360) 480-6578 (C)

max.ross@usda.gov
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Link to Web Soil Survey

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

	Max Ross�State Resource Soil Scientist�USDA – NRCS�Washington State Office
	Five Soil Forming Factors
	Five Factors in Action: Example
	Slide Number 4
	Five Factors Influence Soil Morphology and Properties
	Know your soil!
	What is a Soil Survey?
	How Are Soil Surveys Made?
	Map Unit Design Example; Olympic National Park
	Example; Olympic National Park
	Soil Survey Data for Management Planning
	Web Soil Survey
	Starting Web Soil Survey
	Selecting Area of Interest
	Selecting Area of Interest (AOI) – Navigation Tools
	Selecting Area of Interest – Final Step
	Selected AOI Will Be Shaded with Blue Stripes
	Viewing the Soil Map
	Important Things to Note about Soil Map Units
	Map Unit Description
	Understanding the Map Unit Description
	Compiling Soils Data
	Accessing Soils Information
	Types of Soil Information Available
	Example: Forest Productivity
	Example: Tree Site Index
	Setting Advanced Options: Aggregation Method
	Example: Tree Site Index – Map 
	Example: Tree Site Index – Table
	Useful Interpretations and Reports (Where to Find Them)
	Example: Hydric Soils Report (1 of 2)
	Example: Hydric Soils Report (2 of 2) 
	Aggregating Final Report – “Checking Out”
	Concluding Statements
	               Questions? (1 of 2)
	Link to Web Soil Survey

