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Agenda
Introduce the National Hierarchical Framework of 
Ecological Units (the Hierarchy) and Terrestrial 
Ecological Unit Inventory (TEUI);
Demonstrate how the Hierarchy and TEUI supports 
landscape management and restoration by providing 
ecological context and understanding while tracking 
outcomes; 
Explore the TEUI through an innovative hub site web 
viewer. 



Facilitate management 
and restoration of 
ecosystems
Nature and distribution of 
ecosystems 
Associated patterns and 
processes
Hierarchical, nested, systematic 
method
Associations of ecological factors 
at different geographic scales. 

Presenter
Presentation Notes
To facilitate management and restoration of ecosystems, the USDA Forest Service requires basic information about the nature and distribution of ecosystems and their associated patterns and processes.  The agency uses a hierarchical, nested framework to provide a systematic method for classifying and mapping the lands we manage based on associations of ecological factors at different geographic scales. 




National Hierarchical 
Framework of 

Ecological Units 

The landscape and land unit 
scales of the Hierarchy are 
referred to as Terrestrial Ecological 
Unit Inventory
Ecological systems are composed 

of multiple abiotic and biotic 
factors. 

Presenter
Presentation Notes
Tansley introduced the term ecosystem in 1935 and recognized that ecological systems are composed of multiple abiotic and biotic factors. Therefore, the Forest Service uses this Framework which spans from continental to very fine scales.   The landscape and land unit scales of the Hierarchy are referred to as a Terrestrial Ecological Unit Inventory. Other useful frameworks exist but focus on broader or finer scales or were developed with a different goal or emphasis.  The Hierarchy used by the Forest Service capitalizes upon aspects of these other efforts, including ecological classification and mapping efforts in Canada along with other countries, as well as the evolution of ecological classification and mapping within the Forest Service. This Framework is not only used by the Forest Service but also aspects of this Framework are used by multiple states and various partners to meet land management goals and objectives. 



The Hierarchy is needed to: 

 Improve our efforts in national, regional, and forest level planning
 Achieve consistency in ecosystem management across National 

Forests and regions
 Advance our understanding of the nature and distribution of 

ecosystems
 Facilitate Forest Service and interagency data sharing and 

analysis 
 Help land managers evaluate inherent capabilities of land and 

water resources and the effects of management on them
 Monitor and evaluate climate change impacts to ecosystems at 

different scales

Presenter
Presentation Notes
The Hierarchy is needed to improve the Forest Service efforts in national, regional, and forest level planning and to achieve consistency in ecosystem management across National Forests and regions while advancing the Forest Service’s understanding of the nature and distribution of ecosystems. The Hierarchy helps to facilitate Forest Service and interagency data sharing and analysis along with aiding in the need to help Land Mangers evaluate inherent capabilities of land and water resources and the effects of management on them. Finally, the Hierarchy is used to monitor and evaluate climate change impacts to ecosystems at different scales.




Ecological units delimit areas of 
different biological and physical 
potential
Developing analysis area boundaries 
based on existing conditions, 
management emphasis, watersheds, 
etc. will not change the applicable 
ecological unit boundaries
Ecological units can be aggregated or 
divided as needed to focus on relevant 
issues and concerns

Presenter
Presentation Notes
Ecological units delimit areas of different biological and physical potential.  Depending on the analysis and management that need to be addressed, the analysis boundary may not always conform to ecological units. Developing analysis area boundaries based on existing conditions, management emphasis, watersheds, etc. will not change the applicable ecological unit boundaries.  Ecological units can be aggregated or divided as needed to focus on relevant issues and concerns.



The framework is a nested system of ecological units

Hierarchical Framework

Subregions
• Sections, Subsections

Ecoregions
 Domains, Divisions, Provinces

Landscapes
 Landtype Associations

Land Units
 Landtypes, Landtype Phases
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Environmental Factors

Presenter
Presentation Notes
The framework is a nested system of ecological units because the important contributing factors vary by scale and that finer-scale ecosystems are embedded in and influenced by larger ecosystems.  At coarse scales abiotic factors dominate while at finer scales biotic factors have more influence. 



Hierarchy consist of several scales 

Presenter
Presentation Notes
The ecoregions consists of global, continental, and regional planning and analysis scales (adapted from Bailey) and are used for broad strategic planning, assessment, modeling, and sampling design and is recognized by differences in scale-dependent climatic regimes and gross physiography. 

Subregions are broad areas of similar sub-regional climate, geomorphic process, topography, and stratigraphy that influence moisture exposure and availability which directly control hydrologic function, soil-forming processes, and potential natural community distributions.

The landscape and land unit scales referred to again as a Terrestrial Ecological Unit Inventory which Sarah Anderson will go into more detail.  The ecoregion and subregional scales are critical as they capture broader controlling factors that affect and provide ecological context for the finer scale units of the Hierarchy. The Hierarchy can be done in a top-down or bottom-up approach.




Domains

Domains are 
subcontinental 
divisions of broad 
climatic similarity 

Presenter
Presentation Notes
The Ecological units of Domains are subcontinental divisions of broad climatic similarity averaging millions of square miles in size 

200 Boreal Domain. This circumpolar unit of the northern hemisphere is principally composed of conifer-dominated upland forests with an abundance of lakes and wetlands. In North America, it stretches from Alaska to the Canadian Atlantic, occurring immediately south of the Polar Domain (characterized by ice caps, tundra, and taiga) and abutting the Humid Temperate Domain in the East. It has a continental climate dominated by Arctic systems, with long, cold winters and short, warm summers.  The landscape is one derived from past glaciation with a full array of features such as moraines, glaciofluvial and glaciolacustrine deposits, glacially scoured bedrock exposures, pothole lakes and kettles, etc.




Divisions

Divisions further 
subdivided based on 
areas of similar 
vegetation (prairie vs. 
forest) 
Regional Climatic Types

Presenter
Presentation Notes
Divisions are subdivided based on areas of similar vegetation (such as prairie vs. forest) and regional climatic types; 

210 Laurentian Conifer Forest Division. This division occurs in the southern half of the Boreal Domain where summertime temperatures are warm enough to keep lands free of permafrost.



Provinces

Dominant Potential Natural 
Vegetation
Highlands or mountains 

with complex vertical 
climate-vegetation-soil 
zonation

Presenter
Presentation Notes
Provinces further refine based on extensive areas of potential natural vegetation and soils or repeating highlands or mountains with complex vertical climate-vegetation-soil zonation and can be tens of thousands of square miles in unit size.

212 Voyageurs Subboreal Province. This province occurs along the southern edge of the Boreal Domain in northern Minnesota where the overall climate is cold enough to support largely boreal species and communities. Conifer forests of spruce, pine, and tamarack dominate uplands with intermixes of aspen. Lakes, streams, and wetlands are abundant on this youthful glacially derived landscape. 



Sections

Geomorphic province, geologic 
age, stratigraphy, lithology. 
Regional climatic data. 
Phases of soil orders, suborders, 

or great groups. Potential natural 
vegetation. 
Potential natural communities 

(FSH 2090)

Presenter
Presentation Notes
Sections are broad areas of similar sub-regional climate, geomorphic process, stratigraphy, geologic origin, topography, and drainage networks. As well as phases of soil orders, suborders, or great groups. Potential natural vegetation. Potential natural communities (FSH 2090)

Such areas are often inferred by relating geologic maps to potential natural vegetation "series" groupings such as those mapped by Kuchler (1964). In recent years, numerical analyses of weather station and remotely sensed climatic information have assisted in determining Section boundaries. Section names generally describe the predominant geomorphic type or feature upon which the ecological unit delineation is based, such as Great Lake Agassiz.

212A Glacial Lake Agassiz Section. This area was submerged by Glacial Lake Agassiz during glacial retreat. As such, glaciolacustrine-derived silts and clays were deposited, making for topographically smooth surfaces that are poorly drained and wetland rich.



Subsections

Smaller areas within 
Sections with similar 
surficial geology, lithology, 
geomorphic process, soil 
groups, subregional 
climate, and potential 
natural communities 
Subsection boundaries 

usually correspond with 
discrete changes in 
geomorphology.

Presenter
Presentation Notes
Subsections, are smaller areas within Sections with similar surficial geology, lithology, geomorphic process, soil groups, subregional climate, and potential natural communities. Subsection boundaries usually correspond with discrete changes in geomorphology.

212Ab Southeast Agassiz Lowlands Subsection. This poorly drained, wetland-rich unit occurs on the far southeast portion of former Glacial Lake Agassiz. Fine-textured glaciolacustrine deposits overlay a smooth and subdued landscape



Why Ecological Units?
Easier decisions
Ecologically defensible
Gained efficiency through ecological addressing
Record which management activities work and what don’t
Transfer successes into future plans; avoid duplicating mistakes
Land management questions differ spatially and require hierarchical 

frameworks
Understanding ecological and hydrological processes, disturbance 

regimes, habitat and vegetation patterns, & successional pathways

Presenter
Presentation Notes
They aid in easier land management decisions and are ecologically defensible.
There is a gained efficiency through ecological addressing, a record of which management activities work and what doesn’t along with a transfer of successes into future plans; and it avoids duplicating mistakes.
Ecological units provide a spatial context for…understanding ecological and hydrological processes, disturbance regimes, habitat and vegetation patterns, & successional pathways; As well as data collection and building of spatial models.
They aid in Ecosystem characterization for Forest Planning, Watershed Assessments, Landscape Analyses and Field Projects.
Finally, Land management questions differ spatially and require Hierarchy framework.
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