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THE UNITED STATES NATIONAL

VEGETATION CLASSIFICATION: CREATING
A COMMON LANGUAGE TO CLASSIFY THE
NATION’S VEGETATION

In every introductory biology class, students learn the classification system used to catalogue plants,

animals, fungi, and other organisms. In order of increasing specificity, the major levels of classification

are: domain, kingdom, phylum, class, order, family, genus, and species. Global adoption of this system

allows us to create an inventory of the world’s species diversity. For instance, we classify the Redwood

tree of the US Pacific coast as the species sempervirens in the genus Sequoia, or Sequoia sempervirens.

Until recently, however, there was no comparable standard available in the United States to classify

the nation’s diverse types of vegetation - the various combinations of species, growth forms, and

ecological factors that occur in certain regions. Instead, many land-management groups created their

own classifications, hindering communication and collaboration. To address this issue, stakeholders

established the United States National Vegetation Classification (USNVC).

Why Classify Vegetation?

People around the world rely on
natural and managed vegetation to
fuel their day-to-day lives. Myriad local
assemblages of different plant species
(called plant communities) provide us
with food, fibre, clean air, and clean
water, among many other valuable
resources and services. Additionally,
maintaining the rich diversity of
organisms on our planet depends

on the conservation of these plant
communities.

Plant communities are complex and
largely resilient to change. However, the
accelerating pace of climate change,
human introductions of invasive
species, and habitat degradation are
putting these systems under severe

and unprecedented stress. Given

how heavily we and other organisms
rely on both natural and managed
plant communities, urgent action is
required to conserve and restore the full
spectrum of their diversity.

The first steps toward addressing these
issues are describing and classifying the
many kinds of plant communities, using
concepts referred to as vegetation types.
Such fundamental work both supports
baseline inventories of vegetation and
enables us to monitor how vegetation
and site characteristics change with
treatments or time. Classification of
vegetation is crucial for assessing the
status of natural resources, managing
invasive species, and setting national
policies for resource conservation and
management.

Because of its complexity and
often-continuous variation in

space, vegetation presents a unique
classification challenge. The plants
themselves, along with soil, climate,
disturbance, and geography, provide
useful traits for classifying vegetation. To
satisfy different needs of stakeholders
for detail, the hierarchical structure

of the USNVC provides eight levels

of specificity regarding these traits.
Just as in the classification system for
organisms, there are fewer broadly
defined vegetation types in the upper
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part of the USNVC hierarchy and many
more finely defined types in the lower
part. Table 1 displays the eight levels
of the USNVC for a type of vegetation
of the California-Oregon coast in

which the Redwood tree is a dominant
member of an interacting community
of species, dependent on the rainforest
climate. At the lowest level of the USNVC
hierarchy, called an association, there
is a forest of Douglas-fir, Redwood, and
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Table 1. USNVC classification hierarchy for the Douglas-fir -
Redwood / Western Swordfern Forest illustrated on the cover
page of this article.

Western Swordfern. Vegetation types are catalogued in the
USNVC hierarchy from the specific level of the association to
the general level of the class, which in this example is ‘Forest &
Woodland’

Utilising vegetation classification in the most efficient and
effective way requires a standard classification system for all
lands, regardless of the responsible management agency. In
the 1990s, the Ecological Society of America (ESA), NatureServe
(then part of The Nature Conservancy), and federal land
management agencies came together to address a significant
need: the creation of a systematic vegetation classification
system for the US.

As a result, The United States National Vegetation Classification
(USNVC) was born, paired with a data standard describing

a protocol for collecting and classifying vegetation data.

The USNVC is now the primary standardised classification
system for describing all vegetation types in the US. Its use

and implementation by various groups helps to foster inter-
agency collaboration and consistent reporting on the nation’s
vegetation resources.

Given the rapid pace of scientific discovery in a changing world,
flexibility is built into the USNVC, allowing changes to be made
as scientists and land managers gather more information. Since
its establishment in 1998, the USNVC has been adopted for a
variety of applications, including natural resource assessment,
wildfire management, and conservation planning.

Assessing Natural Resources

Classifying vegetation is particularly important for creating
reliable vegetation maps and for supporting inventories that
quantify the status of vegetation resources. The USNVC is not
only important for assessing the status of natural resource
conditions (such as timber and biofuels) and ecosystem

services (such as water filtration), but also for helping
conservation biologists protect habitat for threatened species.
Since the 1990s, the US National Park Service (USNPS) has used
the USNVC to develop accurate, fine-scale vegetation maps to
support natural resource management and conservation in US
National Parks. For example, the USNPS recently completed the
mapping of the Appalachian Trail, which runs through twelve
states, using the USNVC. This consistent standard allowed the
USNPS to collaborate effectively with adjoining agencies to
support natural resource management in areas that border the
Appalachian Trail but are managed by other agencies.

The California Department of Fish and Wildlife used the USNVC
to assess the state of the rare Mendocino Cypress Woodlands
in California. Land managers within that program mapped
existing Mendocino Cypress Woodland stands using the USNVC
and then related the presence of the stands to certain soil
types known to support the trees. By combining the mapping
effort with results of soil surveys and knowledge about species
biology, the team determined which areas supported the trees
before human settlement. As a result, they estimated that
there was a 20 to 44% loss of these sensitive woodlands due to
agricultural and human development. This information now
helps land managers pinpoint areas where the Mendocino
Cypress Woodlands may be declining because of habitat loss,
allowing for more directed and effective conservation action
revolving around increasing suitable habitat for these rare
woodlands.

Finally, the USNVC can also be used to assess the condition of
natural resources, including timber. For example, the US Forest
Service’s (USFS) Forest Inventory and Analysis Program (FIA)
reports and distributes data about forest resources across the
US. The FIA has linked its data with the USNVC classification
levels, improving the USFS’s ability to monitor the status and
condition of both plantation and natural forests, levels of
invasive species, stand structure (young forests to old growth),
and wood harvesting, by forest type, by region, and across the
nation.

Fire Management

One of the most successful applications of standardized
vegetation-based classification has been in national-scale
vegetation mapping in support of wildfire management. In
many parts of the US, the wildfire season has grown longer,
and the fires have become more destructive and difficult

to manage, due to the effects of climate change. Effectively
preventing and managing wildfires in these longer, more
volatile fire seasons requires a strategic understanding of the
status of wildfire fuels, such as dry vegetation.

Since 2002, integrated ecological classifications, including the
USNVC, have been critical tools of the LANDFIRE (Landscape
Fire and Resource Management Planning Tools) program,

a partnership among wildland fire management programs
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of the US Forest Service and the

US Department of the Interior.

Other partners include The Nature
Conservancy, US Geological Survey, and
NatureServe. LANDFIRE produces data
that describe existing vegetation types
and their structure, biophysical settings,
disturbances, seasonal products,
wildfire fuels, and fire regimes across the
US. One of the main goals of LANDFIRE
is to provide agency leaders with the
information they need to manage fire
risk.

To achieve this goal, LANDFIRE uses a
standardized classification approach
to define its map legends in support of
wildland fire management, allowing
for the creation of dynamic models
and high-resolution maps. In 2016, the
USNVC was included in the LANDFIRE
vegetation map in order to further
define the map classes. These maps
can be used for a variety of ecological
and wildfire management applications.
For example, by integrating vegetation
maps with a database of protected
lands of the US, land managers have
access to map data that allow them to
assess wildfire risk in lands that lie in or
adjacent to protected areas, facilitating
improved fire-related and land-
management decisions.

Conservation Assessment and
Planning

Understanding what vegetation types
exist and where they occur is essential
to planning for the conservation of
the organisms that rely on particular
vegetation types. In some cases,

Salt Marsh Harvest Mice.
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USNVC map units can be related to
habitat suitability for species at risk of
extinction.

For example, when assessing the status
of the federally endangered Salt Marsh
Harvest Mouse in the Suisun Marsh

of California, researchers needed a
better understanding of the habitat
requirements of this sensitive species.
Aresearch team mapped the habitat

of the mice to units of the USNVC and
then used this information to track
changes in the potential habitat that
could support the mice. Over the course
of several years, habitat change was
monitored to determine if Suisun Marsh
was providing less critical habitat for the
mice than it had previously.

The USNVC has also been used by
federal and state land management
agencies to assess how much of a
particular vegetation type lies within
protected areas. Known as gap analysis,
this approach intersects a vegetation
map with the boundaries of protected
areas to measure the amount of each
mapped vegetation type that falls within
the current conservation network. In
addition to understanding which types
are under-represented in the network,
this analysis also identifies who owns
and manages lands supporting under-
represented types and where there

are opportunities for restoration and
additional conservation action. This
kind of inter-agency collaboration is
crucial for assessing progress toward
protecting plant communities. It also
helps in identifying specific targets

for conservation across the US and
demonstrates the ability of the USNVC
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to foster such collaboration to address
the nation’s conservation needs.

The Need for an International
Standard

Before the creation and implementation
of the USNVC, land management groups
in the US were classifying vegetation
using different standards. However, the
geographic distributions of vegetation
types are not constrained by agency,
state, or country borders.

In the US, streamlined communication
among land management agencies is
more crucial than ever, necessitating
the creation of a federal vegetation
classification standard that can be used
by anyone. The USNVC is the answer

to this need, offering a hierarchical
system of vegetation classification and
providing a common language for the
effective management and conservation
of vegetation in the US.

Given the global scope of the activities
that vegetation classification supports,
such as natural resource assessment,
wildlife monitoring, and conservation
planning, itis important to place US
vegetation types within a global context.
This need is being met through USNVC
partner collaborations, including

the Canadian National Vegetation
Classification and NatureServe’s
International Vegetation Classification,
which currently extends across the
Americas and around much of the
globe. Through these and other global
initiatives, scientists and land managers
can now consider vegetation types
across their entire range. Examples
include the temperate rainforest that
spans the west coast of North America
from California to British Columbia
and southeast Alaska and the Sonoran
Paloverde - Mixed Cacti Desert Scrub
that extends from the US state of
Arizona southward into the Mexican
state of Sonora. The USNVC has

been instrumental in fostering these
international collaborations, bettering
all nations’ abilities to describe,
manage, and protect their natural
resources.




About the USNVC
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The United States National Vegetation Classification (USNVC)
is the federal standard and only comprehensive vegetation
classification system in the US. The USNVC is supported by a
formal partnership among the federal agencies, the Ecological
Society of America (ESA), and NatureServe, working through
the Federal Geographic Data Committee (FGDC) Vegetation
Subcommittee. Primary signatories include the US Forest
Service, the ESA, NatureServe, and the US Geological Survey
Core Science Systems (USGS/CSS).

CONTACT
W: www.usnvc.org
MEMBERS

NatureServe (NS)

Ecological Society of America (ESA)

US Department of Agriculture (USDA)

« Forest Service (FS) - Chair

« National Agriculture Statistical Service (NASS)

« Natural Resources Conservation Service (NRCS)

US Department of Commerce (DOC)

+ National Oceanic and Atmospheric Administration (NOAA)
« National Marine Fisheries Service (NMFS)

US Department of Defense (DOD)

« US Army Corps of Engineers (USACE)

US Department of the Interior (USDI)

« Bureau of Land Management (BLM)

« Fish and Wildlife Service (FWS)

« National Park Service (NPS)

« US Geological Survey (USGS)

Environmental Protection Agency (EPA)

National Aeronautics and Space Administration (NASA)
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