
























SECRETARY OF AGRICULTURE’S REGULATIONS

“National forest are ecosystems, and their
management for goods and services requires
an awareness of the interrelationship among
plants, animals, soil, water, air and other
environmental factors within the ecosystems.”





 

Table 1. National hierarchy of ecological units

Planning and 
analysis scale 

Ecological 
Units Purpose, objectives, and general use 

Ecoregion  

Global 

Continental 

Regional 

Domain  
Division 
Province 

Broad applicability for modeling and 
sampling.  
Strategic planning and assessment. 
International planning. 

Subregion Section  
Subsection 

Strategic, multiforest, statewide, and 
multiagency analysis and assessment. 

Landscape Landtype 
association

Forest or areawide planning, and 
watershed analysis. 

Land unit 
Landtype  
Landtype 
phase 

Project and management area planning 
and analysis. 

Hierarchy can be expanded by 
user to smaller geographical 
areas and more detailed 
ecological units if needed. 

   
Very detailed project planning. 

 

National hierarchy of ecological units



Table 2. Principal map unit design criteria of ecological units.

Ecological unit Principal map unit design criteria 

Domain Broad climatic zones or groups (e.g., dry, humid, tropical) 

Division 

Regional climatic types (Koppen 1931, Trewatha 1968)  

Vegetational affinities (e.g., prairie or forest) 

Soil order 

Province 
Dominant potential natural vegetation (Kuchler 1964)  

Highlands or mountains with complex vertical climate-vegetation-soil 
zonation 

Section 

Geomorphic province, geologic age, stratigaphy, lithology  

Regional climatic data 

Phases of soil orders, suborders, or great groups 

Potential natural vegetation 

Potential natural communities (PNC) (FSH 2090) 

Subsection 

Geomorphic process, surficial geology, lithology  

Phases of soil orders, suborders, or great groups 

Subregional climatic data 

PNC—formation or series 
 





Landtype 
association 

Geomorphic process, geologic formation, surficial geology, 
and elevation  

Phases of soil subgroups, families, or series 

Local climate 

PNC—series, subseries, plant associations 

Landtype 

Landform and topography (elevation, aspect, slope 
gradient, and position)  

Phases of soil subgroups, families, or series 

Rock type, geomorphic process 

PNC—plant associations 

Landtype phase 

Phases of soil subfamilies or series  

Landform and slope position 

PNC—plant associations or phases 
 



The Ecological Approach

Integrates relevant factors about

• Climate

• Landform/geomorphology

• Soil

• Vegetation

• Water

To form landscape units of homogeneous resource
capability



















• Province

• Section

• Subsection

• Landtype Association (LTA)

• Landtype (LT)

• Landtype Phase (LTP)
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The 
Plants normally are found in recognizable
patterns or associations.

Climax plant associations are most
meaningful as indicators of site.

A Habitat Type includes all the land capable of
supporting a particular plant association at
“climax”.

The H.T. system is a method of site
classification that uses the plant community as
an integrated indicator of environmental
conditions.























Past Cooperative Efforts
• Cooperative Soil Survey area MOUs 1958-
present  (NRCS, FS, GNHS, Universities)
• Correlation of FS soil resource inventory and
ecological unit mapping to NCSS phases of soil
series
• Typical pedon sampling for lab analysis done
on FS lands

• FS mapped private lands <320 acres in size within
the Forest Boundary

• NRCS updated and correlated FS SRI mapping

• Cooperative long-term monitoring on FS lands



Studies and Publications
• Classification and Properties of Soils an Drumlin
Uplands of NE Wisconsin. 1988, Kopecky, UW-Madison

• Influence of Treethrow on Soil Properties in N.
Wisconsin. 1995. Meyers and McSweeney

• Effects of Pine Plantations and Adjacent Deciduous
Forests on Soil Calcium. 1995. Wilson and Grigal. UMN

• Soils in a hemlock-hardwood ecosystem mosaic in
the Southern Lake Superior Uplands. 1997.
Bockheim• Spatial Patterns of Soil Attributes on
Drumlins in the Nicolet NF, Wisconsin. 1995.
Kabrick.



Studies and Publications
cont.• Pattern and Diversity of Soils on Drumlins. Meyers,

Kabrick, McSweeney.

• Characterization of Aquic Conditions in Soils of the
Drumlin Uplands Within the Nicolet NF.  Brewbaker

• Ecological Classification of Forested Wetlands in the
Nicolet NF. Krupinski M.S. Thesis

• Quaternary Geology of Northern Oconto County,
Wisconsin. 1999. Attig and Ham. WGNHS Bulletin 97
• Northern Wisconsin Dense Till Project.
1990-present. NRCS -Ron Yeck, Deb Harms.

• Soil Moisture/Soil Temperature Pilot
Project. 1990-present. NRCS- Garry
Schaefer



Current Cooperative Efforts
• FS lands mapped, correlated and 40% digitized,
NRCS to complete digitizing the NF by 12/02

• NRCS mapping private lands within NF, FS soil
scientist to map 10,000 acres in 2002

• Correlation updates and NASIS entry needed
for FS ecological map units

• Continued monitoring of Soil Moisture and Soil
Temperature Pilot Project sites on the Che-Nic NF



Future Projects
• Link/migrate NASIS data to Forest Service
corporate database TERRA

• Implement Region 9 Soil Quality Standards

• Implement Forest Plan revision Standards and
Guidelines to maintain inherent soil quality

• Monitor project impacts to the soil resource

• Incorporate findings of the Long-term Site
Productivity Study to minimize project
related soil disturbance effects


















