Guide to the National Vegetation Classification Standard
(Version 2)

What is the National Vegetation Classification Standard (Version 2)?

The National Vegetation Classification Standard;sin 2 (hereinafter NVC) was developed to
establish a national set of standards for clasgifgixisting vegetation. This will facilitate inter-
agency collaboration and inter-agency vegetatiop praduct consistency. It will also foster
accuracy, consistency, and clarity in the structiateeling, definition and application of
vegetation for the United States. The NVC alsongsfand adopts standards for vegetation data
collection and analysis.

The NVC (version 2) was revised in February 2008 iarbeing implemented by various federal,
state, tribal, and non-profit agencies and as asglhcademic researchers and private
environmental consulting firms who see the valusharing vegetation data among other
agencies and groups. Currently, the National Parki€ Inventory and Monitoring Program
uses the NVC to guide vegetation mapping. The &gt Service Existing Vegetation
Classification and Mapping Technical Guide (Versigrwas developed in tandem with the
NVC.

Some of the objectives and goals of the NVC are:

° Develop a scientific, standardized classificasgatem, with practical use for
conservation and resource management.

° Classify existing vegetation. Existing vegetatisihie plant cover, or floristic
composition and vegetation structure, documentexttor at a specific location
and time, preferably at the optimal time during ginewing season.

° Classify vegetation on the basis of inherent aiteb and characteristics of the
vegetation structure, growth form, species and G@raphasizing both
physiognomic and floristic criteria.

° Base criteria for the types on ecologically meahihgelationships, i.e., abiotic,
geographic and successional relationships.

° Organize types by a hierarchy. The NVC is hierax@hwith a

small number of generalized types at the highezllamd an increasingly large
number of more detailed types at the lower leudts/ing multiple levels allows
for applications at a range of scales.

° Base the upper levels of the NVC are based prignanilthe physiognomy (growth



form, cover, structure) of the vegetation (not wdiial species). Lower levels are
based primarily on floristics (species compositma abundance), and mid levels
are based on a combination of vegetation criteria.

° Describe types based on plot data, using publictgssible data wherever
possible.

° Modify the classification through a structured pesfiew process. The
classification standard is intended to be dynaallowing for refinement as additional
information becomes available.

° Facilitate linkages to other classifications andgégetation mapping (but the
classification is not a map legend).

Links to the NVC (2) Standard in its entirety

To view the NVC Version 2 in its entirety, see:

http://www.fgdc.gov/standards/projects/FGDC-staddar
projects/vegetation/NVCS V2 FINAL 2008-02.pdf

Who Is Required to Use the NVC?

All federal agencies engaged in the classificatibmegetation are required to crosswalk to the
NVC. All institutions, non-profit organizationsor individualsreceiving federal fundsare

also expected to usethe NVC. All federally funded projects collecting vegetatidata can share
their data and mapping products among one andth&cilitate better resource management
and conservation efforts between federal and nderéd groups. Because of this national level
need to combine efforts and share data, individalatsnon-federally funded agencies and
groups are also encouraged to use the NVC.

All vegetation mapping and inventory units develbpsing federal funds should crosswalk to
the NVC. This means that the composition of any om@por inventory unit should be described
in terms of one or more vegetation types at ana@pjate level of the NVC hierarchy. For
example, individual plots should be assignablen® wegetation type at the lowest possible level
of the NVC hierarchy. Local vegetation types angmaits may crosswalk to one or more NVC
vegetation types at a similar level of the NVC arehy. So, all federal agencies (or others using
federal funds) should provide the minimum data eddd integrate plot data and crosswalk
vegetation types and map units to the NVC.

The crosswalking requirement applies to:

Vegetation plot data
Vegetation types (taxonomic units)



Vegetation map units

Who Can Use the NVC?

Anyone using vegetation classification for mappdugposes or collecting vegetation field data
can use the NVC standard. The NVC vegetation datgppotocol is fairly basic; all protocol
components are used universally in vegetation roang projects. Therefore, implementing the
NVC standards does not impede the ability of irdlinal users to add additional specific criteria
for data collection.

We have included a comprehensive glossary of tatrtise end of this guide for individuals who
are new to vegetation classification and data ctle terminology. By becoming familiar with
the terminology, first time users can understamdNNC content and standards more effectively.

Advantages and Limitations of the NVC

The goal behind the NVC (Version 2) was to createoae ecologically meaningful

classification that can be utilized and linked.(icosswalked) to existing agency-specific
classification systems. Nationwide adoption ofregkg vegetation classification system is crucial
in modeling vegetation-environment interactio@urrently, there is a strong drive to model
local, regional and global vegetation changes spoase to global climate change, particularly
changes in temperature, precipitation and distubdaagimes. Furthermore, the NVC will
facilitate conservation and management efforts ajramencies and their partners. The NVC is
not intended to replace agency specific classiboasystems. Instead, the NVC classification
protocol is still broad enough that agencies cainusee their own classification systems to suit
their specific needs and link their data direatlyathierarchy level within the NVC.

Advantages of the NVC are:

* The NVC can be used to compare and help combiferidi map products.

« The NVC can help inform the design of map legenduadtiple scales for a variety of
purposes.

» The NVC can assist federal agencies and their @ar{isuch as academic researchers and
non-profit organizations) to cooperate more effayi in vegetation resource
conservation and management.

« By combining and crosswalking existing vegetati@ssification systems, the NVC will
provide critical reference points for monitoringetresponse of vegetation and
community dynamics to climate change at local agional levels, which can be shared
with similar international efforts.



» The NVC will also allow for the sharing of past etgtion or community level research
data among agencies and partners. This can helgt didditional vegetation or species-
specific research.

» The newest version of the NVC (2) hierarchy haslsveloped to be more ecologically
meaningful.

» The NVC was developed to foster movement towarsiagle U.S. classification system
for existing vegetation. In the long term, thislwéve money and time and allow for ease
of sharing vegetation data among agencies andgrartn

It should be emphasized that the NVC is not synanyswith a map legend. However, it can be
used as a tool for development and refinement qf legends, so that better maps are produced
and can be shared in the future. Because the N\aGlysmamic classification system that will
continue to be refined periodically, it is not adi, rigid protocol or product for vegetation
classification. Consequently, all agencies andngastwill need to remain current to any future
revisions and refinements of the NVC. They may havadjust their mapping efforts, data
submission, and use of hierarchy levels in deswjilbegetation, particularly at the middle and
lower levels of the hierarchy.

Frequently asked questions about the NVC

1. If 1 usethe NVC, how will it affect my data collection methods or vegetation

classification efforts? The NVC does not replace specific classificatioprapches and systems
that address particular management needs suckexgany, monitoring, and mapping and
targeting specific management applications.

2. Why isit so important to crosswalk existing classification systemsto the NVC? By
becoming familiar with NVC hierarchy, agencies caosswalk their vegetation classification
systems to middle and lower levels on the NVC harmg rather than to the upper level
hierarchy, such as formation (Levels 1 to 3). @waking to the middle and lower levels is
necessary to refine and improve map products afatiitate data sharing among agencies and
partners. For example, ecological systems —a &ilesson developed by NatureServe and used
as LandFire and ReGAP mapping units-- can be négtéee Macrogroup (Level 5), Group
(Level 6) and Alliance (Level 7) levels of the n&IVC hierarchy.

3. How will existing and futur e vegetation related data belinked to the NVC? By using the
NVC data collection protocol, individuals and agesawill be able to load their data to a
publicly available database, such as VegBankw.vegbank.oryj to allow for referencing and
sharing of data.



4. How often will the NVC classification berevised? The NVC classification standard is
subject to periodic peer review as additional infation on the use and application of the NVC
becomes available. On average, the peer revievegsauccurs every 2 to 3 years

5. Can the NVC be used to map or classify potential natural vegetation? No. The NVC does
not directly apply to the classification or mappigpotential natural vegetation, only existing
natural vegetation.

Summary of NVC Standards

e Inventory and plot standards: to establish criteria for the collection of veafeon plot
data, the purpose of field sampling, and the statsdi@mr vegetation plot data.

e Standardsfor the documentation and characterization of vegetation units: to
formalize a standard format for documentation, ati@rization, and review in support of
recognized units in the classification system.

 Nomenclature standards: based on the scientific names of the diagn¢gdbminant,
differential, indicator, or character) species &itbw NVC nomenclature standards;

o Standardsfor data management (dissemination and archiving): to establish an
overall system for data management, archiving,dassemination.

These standards are for classification of exisimaj potential) vegetation and are based upon
vegetation condition at the optimal time during ¢ghewing season. The vegetation types are
defined on the basis of species composition wityjpes. The standards are for vegetation
classification, not landscape, ecosystem, or $dtgsdication. The classification will include the
full range of plant communities, including bothurall and semi-natural vegetation and cultural
(anthropogenic crops) vegetation.

Summary of the National Vegetation Classification Standard Hierarchy

The NVC standard is a hierarchical system desigoethssify existing vegetation (i.e. plant
cover, floristic composition, and vegetation staietoccurring in a specific place at a specific
time) on the basis of both physiognomic and flazistiteria. The upper levels of the
classification are physiognomic, defined primadtythe basis of growth form, structure, and
cover, while the lower levels are floristic, baggonarily on species composition and
abundance. The middle-tiered levels are basedocoméination of physiognomic and floristic
characteristics.

The NVC standard encompasses all areas having 1#e@ of their surface area covered with
live vegetation. Non-vegetated lands and open vaateexcluded.

The first break in the NVC hierarchy is betweerunatand cultural vegetation, with separate
classification hierarchies for each type (TableNigtural (and semi-natural) vegetation is
defined as vegetation in which species and siteackexistics are determined primarily by
ecological processes. This also includes plant conines altered by fire management,



vegetation restoration and reforestation practisasural vegetation may be influenced to
varying degrees by human activity. Vegetation tiet been shaped by both anthropogenic
disturbances and ecological processes (e.g.,@lik}iis defined as semi-natural vegetation.
Cultural vegetation has a structure, composition, @evelopment determined by regular human
activity, such as land clearing and agriculturahagement of agronomic and horticultural
vegetation (crops).

NV C Hierarchy | Natural Vegetation | Cultural Vegetation
Upper Level
Level 1-Formation Class Level 1- Cultural Class
Level 2- Formation Subclass Level 2- Cultural
Subclass
Level 3- Formation Level 3- Cultural
Formation

Level 4- Cultural
Subformation Row Crop

Mid Level
Level 4-Division Level 5-Cultural Group
Level 5-Macrogroup Level 6-Cultural
Level 6-Group Subgroup

L ower Level
Level 7-Alliance Level 7- Cultural Type
Level 8-Association Level 8- Cultural

Subtype (optional)

Table 1. National Vegetation Classification Hierarchy.

Natural Vegetation

The natural vegetation hierarchy is composed ditatassification levels in three tiers (upper,
mid, and lower). All levels of the hierarchy areénparily defined to varying degrees by
physiognomic and floristic criteria. Habitat facg@nd/or management practices are not an
explicit part of the hierarchy, though they mayused to help interpret the vegetation. All type
descriptions should be derived from field plot datavhich species, abundance, growth forms,
location information, habitat setting, and ovevalgetation structure are described. However, in
instances in which plot data are unavailable orlali in limited number, literature and other
data sources may be used to describe vegetatien.typ

The vegetation hierarchy uses five criteria togifgssegetation: diagnostic growth forms;
dominant growth forms; compositional similarityagnostic species; and dominant species. At
the upper levels of the hierarchy, emphasis isglamn dominant and diagnostic growth forms;
at the middle levels of the hierarchy, on composédi similarities, character species, and



diagnostic and dominant growth forms; and at theeldevels, on diagnostic and/or dominant
species and compositional similarities.

The eight levels and criteria comprising the ndtuegetation hierarchy of the NVC are
summarized in Table 2 and further described inide¢tow.

NVC Hierarchy Natural Vegetation Criteriafor Natural
Hierarchy Vegetation

Upper Level

Vegetated (1% or
greater) vs. Non-
vegetated

Natural vs. Cultural
vegetation

Level 1-Formation Class Growth forsx &
Moisture-Temperature
Level 2- Formation Subclass Growth forn&
Global climate

Level 3- Formation Growth form response [to
continental climate,
topography, soils.

Mid Level

Level 4-Division Biogeographic species
groups similar in
response to continental
climate

Level 5-Macrogroup Biogeographic species
groups similar in
response to regional
climate.

Level 6-Group Biogeographic species
groups similar in
response to regional
climate & soils

Lower Leve

Level 7-Alliance Species mostly in the
dominant layer

Level 8-Association Species in all layers 2 to
3

Table2 Summary of Criteriafor Natural Vegetation Classification within the NVC
Hierarchy.



Upper-level units:

The upper-level units consist of three classesddfon the basis of physiognomic and
ecological factors.

1. Formation Class: A broad combination of dominant general growthnfe corresponding to
global moisture and temperature regimes and/ortatbor aquatic conditions.

2. Formation Subclass: A combination of general dominant and diagnogtmnth forms
reflecting global macroclimatic factors driven pary by latitude and continental position or
reflecting the overriding substrate or aquatic ¢oouls.

3. Formation: A combination of general dominant and diagnogtmwth forms reflecting global
macroclimatic factors including by elevation, sesdity of precipitation, and soil moisture
conditions

Mid-level units:

The three mid-level units are defined on the bakixoth physiognomic and floristic
characteristics.

4. Division: A combination of dominant and diagnostic growtimfis and a broad set of
diagnostic plant taxa reflecting biogeographicefiéinces in composition and continental
differences in mesoclimate, geology, substratedtdiggy, and disturbance regimes.

5. Macrogroup: A combination of moderate sets of diagnostic ptgecies and diagnostic
growth forms reflecting biogeographic differencesomposition and sub-continental to
regional differences in mesoclimate, geology, salbss, hydrology, and disturbance regimes.
6. Group: A combination of relatively narrow sets of diagtio plant species (including
dominants and co-dominants), broadly similar contfwos and diagnostic growth forms
reflecting biogeographic differences in mesoclimgtology, substrates, hydrology, and
disturbance regimes.

L ower-level units:

The lower-level units consist of two classes defina the basis of floristic units.

7. Alliance: A characteristic range of species compositiobjtaaconditions, physiognomy, and
diagnostic species, typically at least one of whécfound in the uppermost or dominant stratum
of the vegetation layer and reflecting regionasubregional climate, substrates, hydrology,
moisture/nutrient factors, and disturbance regimesalliance consists of one or more
associations.

8. Association: A characteristic range of species compositioagdostic species occurrence,
habitat conditions, and physiognomy reflecting t@glaphic climate, substrates, hydrology, and
disturbance regimes.

Examples of the NVC Natural Vegetation hierarchthvéin upland and wetland community are
illustrated in Table 3.



Natural Vegetation Example: Upland Example: Wetland

Hierarchy

Upper Level

Level 1-Formation Class Forest and Woodland Shnabénd Grassland

Level 2- Formation Subclass| Temperate Forest Teaipand Boreal

Shrubland and Grassland

Level 3- Formation Cool Temperate Forest TempedBateal Bog

and Fen

Mid Level

Level 4-Division Western North America North American Bog and
Cool Temperate Forest Fen

Level 5-Macrogroup Northern Rocky Mountain| Western North America
Lower Montane and Foothill Bogs and Fen
Forest

Level 6-Group Northern Rocky Mountain | Rocky Mountain
Ponderosa Pine Woodland | Subalpine-Montane Fen
and Savanna

Lower Level

Level 7-Alliance Ponderosa Pine-Douglas-firinflated Sedge
Woodland AllianceRinus | Seasonally Flooded
ponder osa- Pseudotsuga Herbaceous Alliance
menziesii Woodland Inflated Sedge
Alliance) Herbaceous Alliance

(Carex utriculata/Carex
rostrata Herbaceous
Alliance)

Level 8-Association Ponderosa Pine-Common| Northwest Territory
Snowberry ForestH{nus Inflated Sedge
ponderosa-Symphoricarpos | Herbaceous Vegetation
albus Forest) (Carex utriculata

Herbaceous Vegetation

Table 3: NVC Natural vegetation hierarchy with community common name examples
(scientific namein parenthesis).

IMPORTANT NOTE: The NVC uses the USDA PLANTS databalse(//plants.usda.goy/
for currently accepted scientific names and commames per taxon as well as taxonomic
references and synonyms.

Cultural Vegetation

The cultural vegetation hierarchy consists of emassification levels in three tiers. All levels o
the hierarchy are primarily defined by physiognomaial floristic criteria, but are assessed in the
context of the anthropogenic activities that gowlese properties. All type descriptions should
be derived from field observations in which thepcos managed species, growth forms,
abundance, overall vegetation structure, and had®tiing are described. The cultural vegetation



hierarchy differs from the natural vegetation hiehg in that it provides an additional
physiognomic level and places less emphasis ordkbsoale biogeographic and climatic patterns.
The lowest level, cultural subtype, is optionaleTdultural vegetation NVC hierarchy is
described below and illustrated in Table 4.

Upper-leve units (Levels 1to 4):

The upper-level units consist of four classes defion the basis of physiognomic and ecological
factors.

1. Cultural Class: A characteristic combination of dominant growtinnis adapted to relatively
intensive anthropogenic manipulations, as reflestedlatively rapid changes in structure and/or
composition.

2. Cultural Subclass: A combination and degree of herbaceous versuslygomwth.

3. Cultural Formation: Dominant growth form of the canopy structure argether annually
converted or heavily manipulated/harvested.

4. Cultural Subformation: The spatial structure of the vegetation and deegfenanipulation of
the canopy.

Middle-level units:

The middle-level units consist of two classes d=fion the basis of a combination of
physiognomic and floristic factors.

5. Cultural Group: A common set of growth forms and many diagngsiamnt taxa sharing
broadly similar region and climate and disturbafators.

6. Cultural Subgroup: A common set of growth forms and diagnostic spegreferentially
sharing a similar set of regional edaphic, topogi@pand disturbance factors.

L ower-level units:

The lower-level units consist of two classes, oheluch is optional, defined on the basis of
floristic factors.

7. Cultural Type: One or more dominant or co-dominant species,allsag habitat conditions
and physiognomy.

8. Cultural Subtype (optional): One or more dominant or co-dominantcggein conjunction
with a characteristic set of associated specidstdtaconditions, and physiognomy.



Cultural Vegetation Example Example

Hierarchy

Level 1- Cultural Class Agricultural Vegetation grcultural Vegetation

Level 2- Cultural Subclass Herbaceous Agricultural| Woody Agricultural
Vegetation Vegetation

Level 3- Cultural Formation| Cultivated Herbaceous | Cultivated Woody Crop
Crop

Level 4- Cultural Row Crop Orchard

Subformation

Level 5-Cultural Group Temperate Row Crop Temperate Orchard

Level 6-Cultural Subgroup | Wheat Fruit-Orchards

Level 7- Cultural Type Winter Wheat Cherry

Level 8- Cultural Subtype

(optional)

Table 3: NVC Cultural Vegetation Hierarchy Example with common name example.

Implementing the National Vegetation Classification: How to do a
vegetation plot using NVC version 2.

The NVC vegetation plot protocol is fairly basid; @otocol components are used universally in
vegetation monitoring projects. Therefore, impletmenthe NVC standards does not impede the
ability of users to add additional management djgewiiteria for data collection. In all
vegetation monitoring projects, the basic componehtata collection include:

A stand must be selected to represent community

The plot must capture species diversity and aburelan

The general structure found in the community mestharacterized.

Geographic data must be recorded in order to reddba plot.

Basic information should identify date measuredenbers, plot type and size.

Physical attributes (slope, elevation, aspect, dlpdry, parent material, soils) of the

plot’s location are added in order to fully intespdata results.

Vegetation monitoring may differ among users, however, in the methodology used to capture
species composition, abundance and structure

Data Sources

One of the goals of the NVC is to base a nationsilized classification system on publicly
accessible vegetation plot data. Furthermore, Y€ Rhandates that all vegetation types are



accurately described from quantitative analysifeddl data. Data sources can be from two
sources: field plot data (priority) or existingesaiific literature. Using existing scientific
literature is permissible as a secondary optiacases where no field plot data exists.

NVC Protocol for Collecting Field Plot Data

The NVC requires that field data must be colle@rd archived in a consistent manner and be
publicly available. This requires adherence to gkegign and data collection standards. Two
types of plots are recognized: classification platsich are used for the derivation of vegetation
types; and occurrence plots, for documenting preshodefined vegetation types. This section
describes the types of information that must béectdd in the field.

1. Stand selection and plot design:

A plot should be established in a relatively honmames unit of vegetation and be of sufficient
size to represent the total species compositioraanddance of the stand. Criteria used to select
stands should be thoroughly documented. A plotbeaeither a single, large comprehensively
sampled plot (Macroplot) or a set of sub-sampleds(Microplots) within a larger plot.

2. Species composition of the plot

Species composition is required for defining umtdlomenclature and Identification: Hierarchy
levels 4 through 8. The floristic composition catsiof both the identity and the abundance of
the genera, species and finer taxa occurring witherplot. The identification of a plant taxon
consists of a name and a dated taxonomic refelmmdeunknown, an explicit statement that the
reference is unknown.

For classification plots, sampling must be desigioedietect and record the complete abundance
and assemblage of vascular plant species in thd.gRecording nonvascular plants is required
where nonvascular plants are dominant.

For classification plots, cover is the required suga of species abundance. Thus, measurement
of canopy cover is preferred to measurement cafaover. For cover values that are discreet
rather than continuous, cover scales should baek@fjuantitatively and fit within Braun-
Blanquet or similar scheme of cover classes.

For occurrence plots, the minimum requirements@ainant taxa names (and references, if
available); cover values (or another measure ohdhmce) of recorded taxa; geographic
coordinates of plot; observer name(s) and datésévation.

Plots need only be sampled once at the appropimageof the year. However, recurrent
sampling can improve data quality and is recommeridievegetation types with marked
phenological variation. Each species listed inat phould be assigned to either a stratum or a
growth form. Estimates of abundance for each straiugrowth form are also required.



3. Vertical structureand physiognomy of the plot:

Levels 1 through 3 of the hierarchy require a dpsion of the structure and physiognomy of the
vegetation, the canopy cover of the major growtmf(Table 5), and strata or layers in which
the types occur. There are two approaches to defihie upper levels: first describe growth
forms, then subdivide these into size classedescribe the strata first, then subdivide theatra
growth forms. Each plant in the plot is assigred stratum based first on its height and second
by its growth form. While each individual planttesbe assigned to a single stratum, a tree
species may be listed in several strata, e.g., \ahteze species has both seedlings and saplings
in a stand.

Epiphytes and lianas should be included in thewstran which they occur, while bryophytes
and lichens growing on the same substrate as \@gglaints are treated as nonvascular strata.
This nonvascular stratum is reserved exclusivalyrfosses, lichens, liverworts, algae, and
bacteria, even if herbs or woody plants are redtce®ry short heights.

General Growth Form Description

Trees Woody plants, usually with a single main stem and
a definite crown. In instances where growth form
can not be determined, mature woody plants greater
than 5 m in height shall be considered trees.

Shrubs Woody plants that exhibit several erect, spreading,
or prostate stems that give a bushy appearance. |In
instances where growth form can not be determined,
mature woody plants less than 5 m in height stell b

considered shrubs.

Herbs Vascular plants without significant woody tissue
above the ground, with penetrating buds borne at or
below the ground surface.

Nonvascular Plant Plant-like organism without xylem and phloem (e|g.
mosses, liverworts, lichens, and algae).

Floating Floating Rooted or drifting plants that float o th
water surface.

Submer ged Rooted or drifting plants that by-and-large remair
submerged in the water column or on the aquatic
bottom.

Epiphyte Vascular or nonvascular plant that does not root |n

the ground, but grows by germinating and rooting
on other plants or structures.

Liana A woody climbing plant that relies on external
structural support for height growth during part of
its life. Typically exceeds 5 m in height or lengih
maturity.




General Growth Form Stratum Description

Tree Stratum Vegetation layer in which woody plants are
typically greater than 5 meters in height. Includes
mature trees, shrubs over 5 meters in height,
epiphytes, and lianas.

Shrub Stratum Vegetation layer where woody plants are typically
between 0.5 m and 5 m in height. Includes shrubs
tree samplings, lianas, and epiphytes, but excludes
rooted herbaceous vegetation over 0.5 m in height.

Herb Stratum Vegetation layer consisting of herbs, regardless of
height, and woody vegetation less than 0.5 min
height.

Nonvascular Plant Stratum (Ground) Vegetation layer consisting of nonvascular plants

growing on soil or rock surfaces.

Floating Stratum Vegetation layers in which rooted or drifting plant
float on the water surface.

Submerged Stratum Vegetation consisting of rooted or drifting plants
that by-and-large remained submerged in the water
column or on the aquatic bottom

Tables5 & 6: General vegetation descriptions, vegetation strata and their description.
4. Physical data of the plot:

Because physical features vary widely across thgeraf vegetation types, there are no
absolute minimum requirements set for specific emrental criteria. Instead, the following are
features that should be strongly considered fdusian in describing the vegetation plot:

Stand physical features, such as elevation (inmsgtdope gradient (in degrees or
percent), and slope aspect (in azimuth degreesjfdem, topographic position, and
geologic parent material.

Water and soil features, including depth of wateter salinity, soil type, soil moisture, and
drainage.

Soil surface characteristics, including the peraéiitter, rock, bare ground, coarse
woody debris, vascular and non vascular plant ¢ared surface water.

General vegetation characteristics, including laade context, successional status,
evidence and type of disturbance, phenological @hstand maturity, and homogeneity of the
vegetation.



5. Geographic data for the plot:

Location information for plots should be recordedistandard format. For historical data in
which geographic information was recorded diffelyerihe original information should be
preserved and data should be transformed intotéimelard format. The transformation method
should be described and reproducible.

The following geographic dataisrequired:

a. Longitude and latitude in decimal degrees ug#@S 84 (NAD 83) datum. Record the
coordinates and datum that were collected in #ld.fif a nonstandard map

projection is used, record the projection nametiapanits, sphreroid, central

meridian, latitude of projection origin, and anhet relevant information such as

false easting and northings.

b. Description of the method used to determine Ipicaition (e.g., GPS; estimated from
USGS topographic map). If estimated using a USG&ligungle, include a narrative that
describe the quadrangle name and how the locatasnestimated.

c. An estimate of the accuracy of the plot locatiothe form of radius in meters,
preferably for 95% certainty.

d. Any other narrative information that will aid ot relocation.

Attribute Name Attribute Definition

Longitude & Latitude Longitude and Latitude of plot origin in
decimal degrees using WGS84 (NAD83)
datum following any adjustments,
conversions, or differential correction.

Type of Field Coordinates Coordinates recorded in the field, including
projection name, datum, spheroid,
central meridian, latitude of origin, and
false easting and northing.

Location Accuracy Estimated accuracy in meters in which plot
origin has 95% or greater probability
of being within this reported distance.

Area Total area of plot (7). If subplots used,
includes total area of subplots and the
interstitial space.

Table7: Required geographic datafor a plot.



6. Metadata for the plot:

Metadata for plots is essential. All plots shoutdvéra project name and associated
description, methods used for plot selection agdug level of effort expended in gathering
floristic data, cover scale and strata used, aachéitme and contact information of the lead field
investigators. The following information is requdre

a. An author plot code

b. An author observation code (for multiple obs&ores at same plot over time)

c. Date and date accuracy of observation.

d. Name of lead field investigator.

e. Plot selection approach.

f. Characteristics of plot.

i. Areain nf

ii. Plot type, indicating whether observations madentire plot of using subplots

iii. If subplots used, indicate total observatigraof subplots

iv. If subplots used, indicate how subplots disttédal in the plot

g. Cover or abundance methodology for species ceitigo, growth form, or strata.

Attribute Name Attribute Definition
Author Plot Code Plot number or code
Author Observation Code Code or number used to identify an individual

observation of a particular plot. If a plot onlysha
one observation, the observation code and plot
code may be identical

Observation Start Date Date of the observations, or the first day of
observation if spanned multiple days

Date Accuracy Estimated accuracy of observation date (often
low for historic data)

Name of Lead Investigator First name and surnangeiofary individual
that made observation

Characteristics of plot Total area of plot (m2). Indicate if information
recorded in entire plot or subplots. If subplots,
indication of how subplots were configured (e.g.
contiguous, regular, or random)

Cover Dispersion Indication of how cover valuesttual taxon list
were collected

Table 8: Required metadata for a plot.



Use of Literature or Other Data Sources

In instances in which plot data are unavailablaevailable only in limited amount, published
literature and other documentation may be useddasaasource to describe vegetation types.
The use of literature to describe types shouldrbigdd to cases in which the literature describes
a type that is no longer available to be descrdmdss its historic range or in regions in which
the NVC is weakly developed and the literature ptes information not otherwise available. In
some cases, plot data may not be readily availabtethe data have been carefully summarized
in a tabular description. As long as data meetmuim NVC standards, they may be used to
describe a vegetation type. When such ancillarg de¢ used, an estimate of the confidence in
the data should be included.

Data Management and Dissemination

In order for the NVC to be successful, careful arglicit data management rules must be
followed. Three dynamic and interdependent datasetsequired: a) botanical taxonomy and
nomenclature; b) vegetation field plots; and c¥sified alliance and associations. These are
described below.

Taxonomic Dataset

Each recorded taxon should be recorded as a nadnefemence couplet. Unknown taxa

should be reported at the finest taxonomic levéhwertain identification and should be
accompanied with a note field containing additianérmation. Floristic units will be

classified by crosswalking taxonomic hames and epts; growth form names and

concepts used to describe vegetation should bel lmesa specified reference and contain a clear
definition. For currently accepted scientific binais and references, see the USDA PLANTS
databaseh(tp://plants.usda.go)/

IMPORTANT NOTE: Nomenclature is constantly being updated and rdvisés important
that users periodically revisit the USDA PLANTS DABASE to keep current with the ever-
changing taxonomic revisions.

Plot Dataset

Plot data should be stored in publicly availabld aearchable databases, such as VegBank
(www.vegbank.or)y should cite the original author of the plot; sltbuse concept-based
taxonomy; and datasets should have assured dateapency and should be exportable in a
format consistent with the NVC.



Vegetation Classification Dataset

All fields needed for type descriptions are reqdijirg a minimum, each type name requires a
citation. The datasets shall allow backward compiy as vegetation type concepts and names
change over time.

All datasets must be publicly accessible and sedehvia a primary access point on the web
and should be regularly updated. The website ®ttain an explicit date and version to ensure
users can properly cite the website and versiorrobsd.

Implementing the NVC: Cultural Vegetation Data Sources

Cultural vegetation types can be derived from almemof different sources: analysis of imagery,
thematic spatial data layers, and field survey.dete finer levels of the classification hierarchy,
however, require more detailed data. Standardgegetation sampling methods for cultural
vegetation have not yet been fully developed attime. In the interim, standard sampling
methods, including those utilized by the classtfaraof natural vegetation, should be followed
and documented.

At this time, the development of a comprehensisedf the nation’s cultural vegetation types is
an ongoing process. A preliminary list of cultuvaljetation types is available in the National
Vegetation Classification Standard, Version 2 irpApdix 1.
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Glossary of Terms

Abundance- total number of individuals of a taxon in an anga@pulation or community, often
measured as canopy cover in plants.

Agricultural Vegetation- a vegetation type that exhibits rapid turnovestiicture, often on an
annual basis, either through manipulation of thgsgignomy and floristics by harvesting and/or
planting, or by continual removal of above groutrdcure (cutting, haying) or by strong linear
planted features. Area can be bare at certain tohtee year.

Alliance- a lower level of classification in the NVC hiechy that describes a characteristic
range of species composition, habitat conditiohgsipgnomy, and diagnostic species, typically
at least one of which is found in the uppermostaminant stratum of the vegetation layer and
reflecting regional to subregional climate, sulissahydrology, moisture/nutrient factors, and
disturbance regimes. An alliance consists of onaane associations.

Association- the lowest level (Level 8) in the NVC hierarclmat describes a characteristic
range of species composition, diagnostic speciegroence, habitat conditions, and
physiognomy reflecting topo-edaphic, climate, stdiss, hydrology, and disturbance regimes



Author - the author who first described the recognizedisgear finer taxa. In the NVC, the
author must be recorded.given taxa may be described by one author, wisefeafiner taxa
(subspecies or variety) may have been recognizeédiescribed (usually at a later date) by
another author. ExamplBinus ponderosa P.C. & Lawson var. scopulorum Engelmn.

Biogeogr aphy- is the study of the distribution of biodiversdyer space and time, to reveal
where organisms live, and at what abundance

Character species- a species that shows a maximum concentratiomtiatively and by
constancy, in one defined vegetation type; sometireeognized at local, regional and general
geographic scales.

Community- a group of plant species living together anddishkogether by their effects on one
another and their responses to the environmentghase. Typically, plant species that co-occur
in a plant community show a definite associatioaftinity with each other.

Constant species- species present in the highest percentages @ithethat define a vegetation
type, often defined as those species with at B&@%t constancy.

Crosswalk- term used to describe and document the relatipapgietween members of one set
of series. Those relationships can be one to areef@many, or many to many. In vegetation
mapping it refers to linking a specifically clagstd or defined vegetation type or community to
another.

Cultural Class- a cultural vegetation classification unit of higink (Level 1) defined by a
characteristic combination of dominant growth foradgpted to relatively intensive human
manipulations, as reflected in relatively rapidmfpas in structure and composition.

Cultural Subclass- a cultural vegetation classification unit of higink (Level 2) defined by
combinations and degree of herbaceous and wooawtiyforms.

Cultural Formation- a cultural vegetation classification unit of higink (Level 3) defined by
whether or not canopy structure of dominant grofetins is annually converted or heavily
manipulated or harvested.

Cultural Subformation- a cultural vegetation classification unit of imteediate rank (Level 4)
defined by spatial structure of the vegetationjuding whether in swards, rows, and degree of
manipulation to the canopy.

Cultural Group- a cultural vegetation classification unit of imeediate rank (Level 5) defined
by a common set of growth forms and many diagngséiot taxa sharing a broadly similar
region and climate, and disturbance factors.



Cultural Subgroup- a cultural vegetation classification unit of imtediate rank (Level 6)
defined by a common set of growth forms and maagmbstic and plant taxa preferentially
sharing a similar set of regional, edpahic, topphgia and disturbance factors.

Cultural Type- a vegetation classification unit of low rank (le¢v) defined by one or more
dominant or co-dominant species, as well as hafutdtivated) conditions, and physiognomy.

Cultural Subtype- a vegetation classification unit of the lowestkgLevel 8) defined by one or
more dominant or co-dominant species, in conjuncivéh a characteristic set of associated
species, habitat (cultivated) conditions and physamy.

Cultural Vegetation- vegetation with distinctive structure, compositiand development
determined by regular human activity.

Division- a NVC classification unit of intermediate rankeglel 4) that describes a combination
of dominant and diagnostic growth forms and a bsetdf diagnostic plant taxa reflecting
biogeographic differences in composition and canttal differences in mesoclimate, geology,
substrates, hydrology, and disturbance regimes.

Dominant growth form- a growth form with the highest percent of cowesually in the
uppermost canopy layer.

Differential species- a plant species that is distinctly more widesgr@asuccessful in a pair or
group of plant communities than in others; althoiighay be still more successful in other
communities not under consideration. The more &tha species is to one or a few community
types, the stronger its differential value.

Dominant species- species with the highest percent of cover, ugualthe uppermost canopy
layer.

Epiphyte- vascular or nonvascular plant that does notirotite ground, but grows by
germinating and rooting on other plants or struegur

Existing Vegetation-vegetation existing on a particular site at theetiof observation.

Floating Stratum- vegetation layers in which rooted or drifting mis float on the water surface.
Formation- a NVC classification unit of highest rank (Lewglthat describes a broad
combination of dominant general growth forms tr@atespond to global moisture and
temperature regimes and/or substrate or aquatititooms.

Formation class- a NVC classification unit of high rank (Level @&at describes a broad

combination of dominant general growth forms tratespond to global moisture and
temperature regimes and/or substrate or aquatititooms.



Formation subclass- a NVC classification unit of high rank (Level B)at describes a
combination of general dominant and diagnostic gindiarms reflecting global macroclimatic
factors including by elevation, seasonality of gpéation, and soil moisture conditions

Genera (plural)/Genus (singular)- a taxonomic subdivision between a plant familg apecies,
which includes one or more closely related spe@esnpare species.

Group- a NVC vegetation classification unit of intermetei rank (Level 6) that describes a
combination of relatively narrow sets of diagnogtiant species (including dominants and co-
dominants), broadly similar composition, and diagjitogrowth forms reflecting biogeographic
differences in mesoclimate, geology, substratedidiggy, and disturbance regimes

Herb- vascular plants without significant woody tisslmve the ground, with
penetrating buds borne at or below the ground serfa

Herb Stratum- vegetation layer consisting of herbs, regardiédseight, and woody vegetation
less than 0.5 m in height.

Indicator growth form- a growth form whose presence, abundance, or wsgarnsidered to
indicate certain climatic and site conditions.

Indicator species- a species whose presence, abundance, or vigonssdered to indicate
certain climatic and site conditions.

Liana- a woody climbing plant that relies on externalistural support for height growth during
part of its life. Typically exceeds 5 m in heightlength at maturity.

Macrogroup- a NVC vegetation classification unit of intermatg rank (Level 5) that describes
a combination of moderate sets of diagnostic paeties and diagnostic growth forms
reflecting biogeographic differences in composit@on sub-continental to regional differences
in mesoclimate, geology, substrates, hydrology,disairbance regimes.

Natural Vegetation- is defined as vegetation in which species areddiaracteristics are
determined primarily by ecological processes.

Nonvascular Plant- plants that lack vascular tissue such as mobgesyorts, hornworts,
lichens and algae.

Nonvascular Plant Stratum- vegetation layer consisting of nonvascular plgntsving on soil
or rock surfaces.

Plot- an area of defined size and shape that is intefatecharacterizing a homogenous
occurrence of vegetation.

Phenology- the study of the timing of life cycle events wihg organisms. In plant ecology, the
term is used more generally to indicate the tinaenfe for any seasonal biological phenomena,
including flowering, fruiting, etc.



Physiognomy- vegetation structure determined by an interaatimgbination of environmental
and historical factors, and species compositiois. ¢dharacterized primarily by the horizontal and
vertical distributions of plant biomass, particlydoliage biomass

Potential Vegetation- used to describe the vegetation of a given kaeif left undisturbed, will
eventually occur on that site with time. For exagpphe climax community or potential
vegetation and the dominant species of a partidafast will be different from the existing
forest and its dominant species.

Semi-Natural Vegetation- vegetation that has been shaped by both anthempodisturbances
and ecological processes such as abandoned ceitifiatds.

Shrub- woody plants that exhibit several erect, spregdim prostate stems that give a
bushy appearance. In instances where growth fommeatbe determined,
mature woody plants less than 5 m in height stettdnsidered shrubs.

Shrub Stratum-vegetation layer where woody plants are typicafiywween 0.5 m and 5 m in
height. Includes shrubs, tree samplings, lianas egiphytes, but excludes rooted herbaceous
vegetation over 0.5 m in height.

Species- A group of individuals that usually breed onlytkvone another and exhibit certain
characteristics. Compare genus.

Stand- a spatially continuous unit of vegetation withfarm composition, structure, and
environmental conditions. The term is often usemhdlicate a particular example of a plant
community.

Stratum- a structural component of a community consistihglants of approximately the same
height (tree, shrub, or herb strata).

Structure- the spatial pattern of growth froms in a planthoaunity, especially in regard to
height, abundance and coverage with individualrgy@hether vertical or horizontal spacing of
the plants.

Submerged aquatic stratum- vegetation consisting of rooted or drifting plartattby-and-large
remained submerged in the water column or on thatagbottom.

Subspecies- a category in taxonomic hierarchy that is belbw $pecies level; a taxonomic
subdivision of the species; usually defined as@ggphical race. Compare species and variety.
Example:Alnusincana subspecies (ssggnuifolia which is found from Alaska, the Yukon and
Northwest Territories south throughout the westénited States to California, Arizona, and
New Mexicovs. Alnusincana subspecies (ssp.digosa which is found from central Canada the
east coast and south through the upper Midwesftaxortheastern U.S.



Succession- the series of changes in an ecological commuhdatoccur over time after a
disturbance.

Taxon (plural taxa)- A). a taxonomic unit in which living organisms.(@ants) are classified
(genera, species, subspecies and varieties). Bn wbed with respect to taxonomic
nomenclature, the combination of the taxon alonty wireference.

Tree- woody plants, usually with a single main stem ardfinite crown. In instances
where growth form can not be determined, maturedygdants greater than 5 m
in height shall be considered trees.

Tree Stratum- Vegetation layer in which woody plants are typigateater than 5 meters in
height; includes mature trees; shrubs over 5 metdisight; epiphytes, and lianas.

Variety- a category in taxonomic hierarchy that is belbes $pecies level; a subdivision of the
species which differs in some minor definable cbinastic(s) from the rest of the species.
Compare species and subspecies. Example: PongenesRinus ponderosa variety (var.)
scopulorumvs. Pinus ponderosa variety (var.)ponderosa

Vascular Plant- (also known asracheophytes or higher plants) are those plants that have
lignified tissues for conducting water, mineralsgdghotosynthetic products through the plant.
Vascular plants include the ferns, clubmosses,dtovg plants, conifers and other
gymnosperms.

Vegetation Type- a named category of plant community or vegetadi@imed on the basis
shared floristic and/or physionomic characteristieg distinguish it from other kinds of plant
communities or vegetation. This term can referrtibssun any level of the NVC hierarchy.



