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Chapter IV:  Assessing Vegetation Condition

I.  Introduction—Why Does BLM Assess Vegetation Condition?

Assessment is the estimation or judgment of the status of ecosystem structures, functions, or processes, within a specified geographic area at a specific time.  An assessment is conducted by gathering, synthesizing, and interpreting information from observations or data from inventories and monitoring.  Assessments are used to describe attributes related to the composition, structure, abundance and habitat quality of vegetation.  Because there are unique management challenges and requirements within various BLM programs, several different assessment techniques are currently being used.  This chapter of the handbook describes assessment principles and techniques, completing and using assessments at different scales, timing considerations, and opportunities to integrate assessments between programs.

Assessments are conducted for a variety of reasons, including:

Understand current conditions:  Assessments are used to determine the current status of vegetative resources, factors that may affect those resources and opportunities for managing them. In the land use planning process, these are outlined in the Analysis of the Management Situation.  For implementation actions, this information is often portrayed in the affected environment section of associated National Environmental Policy Act (NEPA) documents.

Establish management goals and objectives:  Assessments provide the foundation for goals and objectives (that is, desired future conditions) in land-use plans, implementation plans and project-level plans.

Provide information for decisions:  Assessments themselves are not decisions.  However, they provide the information to support decisions for virtually all BLM programs.   

Establish priorities:  Assessments are used at a local, regional and national scale to establish program priorities. For example, improving the health of sagebrush ecosystems may be identified as a regional priority to enhance habitat conditions for sagebrush obligate species.

Determine the status of conditions relative to land health standards: Assessments determine the status of conditions and set the stage for evaluations that are used to determine achievement or non-achievement of land health standards.

Determine if decisions are meeting objectives:  Assessments utilize information and monitoring data to determine if implemented actions are achieving desired objectives.  They provide the basis for modifying decisions, if necessary.

Reporting:  BLM uses assessments to interpret information and data in order to report periodically on the condition of public lands.

Because BLM programs are responding to different needs and requirements, a single assessment technique is not feasible.  However, there are opportunities to integrate assessments so that the needs of several programs can be achieved and integrated vegetation management objectives can be developed.  This integration can eliminate redundancy, reduce personnel time and expense in measuring vegetation condition, and reduce confusion concerning the overall desired future condition of the vegetation.  Integration opportunities are discussed further in Section IV.

II. Temporal Issues Associated with the Techniques

How one assesses vegetation depends on the management objectives defined as well as the scale of the project.  Once a method has been established and the scale defined, the next step is to determine when and for how long vegetation should be assessed.  This can include such considerations as seasonality of data, duration, frequency, and available resources.  

Considering seasonality is very important when assessing vegetative conditions.  Depending on when the vegetative data was collected (e.g. dormant vs. growing season) may determine the species composition, diversity, and other factors correlated from the data.  A good example of this is assessing diversity and density of an herbaceous layer.  In many ecosystems you may not be able to get an accurate assessment of your herbaceous layer in the dormant season.  Another example is with remotely sensed data.  In some ecosystems it is best to have remotely sensed data that is collected during “leaf-off” or the dormant season so as to get a better view of sub-canopy and understory layers.

Another consideration for assessing vegetation is duration.  This consideration is as much dependent on the objectives as it is the method chosen.  If the objective of the assessment is to determine species composition in a photographic approach than the assessment period will be very short (e.g. a single visit).  However, if there is interest in topics such as migration of species, disturbance regimes, etc., which may require more than one or two field visits to a site, then the assessment may need to be of a longer duration or made from data collected through a long-term study.

The final consideration is frequency.  How often you assess the vegetative condition of an area or several areas is, as it is with season and duration, dependent on the objectives of the assessment.  If a project concern is the invasion of an invasive species at all stages of implementation then vegetative condition may need to be assessed several times.  However, if the only concern regarding vegetative condition is prior to and following the implementation of a strategy then condition may only need to be assessed a couple of times.  

In summary, the timing and scheduling of vegetation assessments is dependent on the management objectives, assessment method chosen, and the limitations of that method.  Furthermore, scheduling and timing is dependent on funding and resources.  How often and when a project is able to assess vegetation is dependent on when staff is available or present (i.e. seasonal technicians).  Therefore, when developing a strategy to assess vegetative conditions managers must take into account their resources as well as their objectives and methodologies.    

III.  Techniques BLM Uses to Assess Vegetation Condition

A. The Similarity Index of Ecological Site Inventory

The similarity index is a calculation based on a comparison of the plant species composition of a presently existing plant community to the plant species composition of a reference condition.  The reference condition is a plant community identified for each ecological site as either a historic climax plant community, or a potential natural community.  An ecological site is a distinctive kind of land with specific physical characteristics that differs from other kinds of land in its ability to produce a distinctive kind and amount of vegetation.  An ecological site is essentially a landscape stratification unit that responds similarly to land management.

When the similarity index is computed in this way, a successional status category is derived that signals how far away or how close the presently existing plant community is successionally to the historic climax plant community or the potential natural community for that ecological site.  A similarity index of 0 to 25% represents an early seral plant community.  A similarity index of 26 to 50% represents a mid-seral plant community.  A similarity index of 51 to 75% represents a late seral plant community.  A similarity index of 76 to 100% represents the potential natural community.

Vegetation objectives that are developed using successional status (seral status) categories are not always focused on achieving the reference condition(s).  Another way of saying this is that the potential natural community or the historic climax plant community is not always the target endpoint of vegetation management.

BLM has a Technical Reference 1734-7 titled Ecological Site Inventory, http://www.blm.gov/nstc/library/1734-7direct.html (Habich 2001), which provides the detailed technical aspects of the technique.

1. The Reference that Vegetation Condition is Gauged Against

A potential natural community or historic climax plant community is identified for each ecological site.  The plant species composition of the potential natural community or the historic climax plant community is the reference condition that is gauged against.  Typically the plant species composition is represented as a percent range, and is derived from a range of aboveground annual production (weight) for each plant species in the community.  Cover of plant species can be used instead of above-ground annual production, but in most instances aboveground annual production is used because many ecological site descriptions do not yet provide a range of cover values for each plant species in the reference condition.

A potential natural community is the biotic community that would become established on an ecological site if all successional sequences were completed without interference by humans under the present environmental conditions.  The plant species composition of the potential natural community reflects past influences by humans, including past use and introduced species of plants and animals.  The influence of humans on the plant species composition is excluded from the present onward to eliminate the complexities of future management and to set a baseline plant species composition for the potential natural community.  The plant species composition of the potential natural community explicitly recognizes that naturalized exotic species can persist in the final stage of secondary succession and that succession after disturbance does not always reestablish the historic climax vegetation existing before European immigration and settlement.

A historic climax plant community is the plant community that existed on an ecological site before European immigration and settlement.  The historic climax plant community was best adapted to the unique combination of environmental factors associated with the ecological site.  Natural disturbances such as drought, fire, unusually wet periods, and grazing were inherent in the development and maintenance of the historic climax plant community.  The effects of these disturbances are a part of the range of characteristics of the ecological site that contribute to a dynamic equilibrium.  Fluctuations in plant community structure and function caused by the effects of these natural disturbances establish the boundaries of dynamic equilibrium.  Plant communities that are subjected to abnormal disturbances and physical site deterioration or that are protected from natural disturbances—such as grazing—for long periods, seldom typify the historic climax plant community.  The historic climax plant community is not a precise assemblage of plant species for which the proportions are the same from place to place or from year to year.  Variability is apparent in productivity, cover, and occurrence of individual plant species and that is why the plant species composition is presented as a percent range for each plant species.

BLM managers and resource specialists have the option of using a potential natural community or a historic climax plant community as a reference condition.   
2. Indicators Used

The reference indicators are the range in percent of each plant species’ annual aboveground production (weight), or less frequently, cover, for the potential natural community or the historic climax plant community.  Sometimes the range in percent in annual aboveground production or cover is also presented as a range in percent of plant species composition.  Existing plant species composition is compared against the reference indicators to estimate successional or seral status.
3. Primary Uses of Data

a. Reporting: The similarity index generates seral status categories of early seral, mid- seral, late seral, and potential natural community.  The seral status categories are reported annually in BLM’s Public Land Statistics, http://www.blm.gov/natacq/pls05/, for each administrative state to satisfy the range condition and trend in range condition reporting requirement in the Public Rangelands Improvement Act of 1978.  The goal of BLM with ecological site inventory is to inventory all BLM surface lands (about 257 million acres as of 2006) to classify them into ecological sites, and to ascertain seral status on the ecological sites on a periodic basis.  In reality, the inventory focus to date has been on lands contained within grazing allotments (roughly 158 million acres as of 2006).

b. Developing vegetation objectives: The plant species composition data of the potential natural community, historic climax plant community, or existing plant community serves as base data used for developing vegetation objectives in Land-Use Plans or other planning documents.  For example, it is common to see vegetation management objectives in Land-Use Plans or other planning documents that focus on shifting plant species composition of select plant communities from one seral status category to another over a span of time to achieve a desired plant community, or that focus on shifting the abundance of certain plant species (often referred to as key species) over a span of time.
c. Effectiveness monitoring (tracking management progress): Periodic collection of plant species composition data as monitoring data, is often used to ascertain degree of achievement of vegetation management objectives in Land-Use Plans and other planning documents.  This type of monitoring is often called trend monitoring (found in BLM Rangeland Monitoring and Evaluation Manual Handbook H-4400-1, Release 4-98, 11/28/1989; not accessible on-line).

d. Ascertaining livestock forage condition, setting and adjusting livestock stocking rates: The total aboveground annual production of plant species in the potential natural community, the historic climax plant community, and the various seral stages, has been used to ascertain livestock forage condition and set baseline livestock stocking rates (animal unit months per acre).  The periodic collection of plant species composition data based on aboveground annual production can be used to adjust livestock stocking rates.

e. Ascertaining achievement of some Land Health Standards: The plant species composition data are an indicator that can be used to ascertain if some Land Health Standards are being achieved.  Land Health Standards are to be incorporated into Land- Use Plans as goals and the indicators associated with each Land Health Standard are recommended to be used in the development of objectives in Land-Use Plans and other planning documents.  See BLM Land Use Planning Handbook H-1601-1, http://www.blm.gov/nhp/efoia/wo/handbook/h1601-1.pdf, and BLM Rangeland Health Standards Handbook H-4180-1, http://www.blm.gov/nhp/efoia/wo/handbook/h4180-1.pdf, as references.
f. Assessing the relative value of vegetation communities for certain wildlife species: The ecological site itself, accompanied by the plant communities associated with each ecological site, are often described in relation to habitat values for certain wildlife species.  In many instances the description of each plant community includes a listing of certain wildlife species that are known to have strong affinities to the plant community. 

4. How Data are Aggregated or Reported

Seral status category data in acres are compiled by each field office and submitted to the administrative state office.  The state range lead in each administrative state office calculates and reports the percent of acres in each seral status category for the administrative state for the acres that were actually categorized to seral status, rather than for the entire surface BLM acreage in the administrative state.  The seral status data are collected annually with a BLM-wide (except Alaska and Eastern States) data call administered out of the BLM National Science & Technology Center.  The percent of acres in each seral status category for each administrative state are reported annually in BLM’s Public Land Statistics, http://www.blm.gov/natacq/pls05/, as BLM’s way of satisfying the range condition and trend in condition reporting requirement in the Public Rangelands Improvement Act of 1978.

5. Advantages and Limitations
Advantages

a. If data are collected periodically, it shows how plant communities change over time as a response to natural disturbances (both short-term such as weather and wildfire, and long-term such as climate), land uses (such as livestock grazing, off-highway vehicle recreation, timber harvest), and treatment applications.  Tracking how plant communities change over time to these events confers predictive power to land managers and resource specialists, which is essential in land-use planning.

b. The aboveground annual production data of plant community(ies) and the plant species composition, is associated with what the ecological site should be capable of producing and with the livestock stocking rates that can be sustained.  Monitoring the plant species composition and aboveground annual production over time can provide a needed check and balance system to discover unsustainable livestock stocking rates, which then leads to justification for adjusting livestock stocking rates.

c. The similarity index and its derived, quantitative seral status categories have provided an easily understood framework for land managers and resource specialists, to develop vegetation management objectives in land-use plans and other planning documents.

Limitations
a. The data are collected at an ecological site spatial scale and predictions of how natural disturbances, land uses, and treatment applications will affect plant communities are only applicable at the ecological site scale.  Because there are large areas remaining that have yet to be inventoried, and inventoried areas are non-concurrent in time they were inventoried, predictions across large spatial scales have not been possible.  This hinders cumulative effects analysis at spatial scales larger than ecological site.

b. Where plant cover information is a necessary attribute in understanding vegetation condition, such as in forest and some woodland plant communities, ecological site descriptions do not typically provide a range of cover values for each plant species in the reference condition.
c. The legacy of plant species composition data derived primarily from aboveground annual production (weight) of plant species, has not been extremely useful in understanding vegetation condition in forests or in understanding wildlife habitat condition where plant structural features, both vertically and horizontally, are a core attribute of habitat quality and habitat suitability measures.  Plant aboveground production in weight cannot be easily translated into structural features required to understand forest canopy layers, fire severity, and wildlife habitat quality.  Canopy cover for trees and shrubs, and basal cover for herbaceous species, is much more useful to assess structural habitat features, especially if measured within vertical strata and measured by horizontal length.  

d. Although seral status categories are easily understood by land managers and resource specialists in BLM, using them as the basis for reporting range condition to Congress and the general public in BLM’s Public Land Statistics, http://www.blm.gov/natacq/pls05/, has not been successful.  One reason for the lack of success is because BLM no longer has justification from science to link the seral status categories of potential natural community, late seral, mid-seral, and early seral, to range condition categories of excellent, good, fair, and poor.  The range condition categories of excellent, good, fair, and poor were developed to connote forage condition of the rangeland for livestock types (for example cattle and sheep).  Forage condition categories for livestock do not always correlate to seral status categories based on plant species composition.  In addition, scientists have provided evidence that condition of rangelands is much more inclusive than just plant species composition.  Hence, seral status categories by themselves are not comprehensive enough to reflect range condition. 

e. To report range condition and trend in that condition BLM-wide to satisfy the Public Rangelands Improvement Act’s (1978) reporting requirement, the inventory must be completed once to set the baseline, and then must be repeated periodically.  The completion of the inventory has not been achieved across all BLM-administered surface lands nor have most of the inventoried acres been re-inventoried.  The labor and cost to complete a baseline inventory and re-inventory has proven prohibitive to date.

B. Fire Regime Condition Class (FRCC)

Fire Regime Condition Class (FRCC) is a classification of the amount of departure from the natural regime (Hann and Bunnell 2001) based upon landscape conditions.  Determination of amount of departure is based on comparison of a composite measure of fire regime attributes to the central tendency of the natural (historic) fire regime.  The vegetation attributes measured include species composition, structural stage, stand age, canopy closure and mosaic pattern.  The fire regime attributes measured include fuel composition and fire frequency, severity and pattern.

The FRCC assessment protocols place all wildland vegetation communities into one of three classes based on low (FRCC 1), moderate (FRCC 2), and high (FRCC 3) departure from the central tendency of the natural (historical) regime (Hann and Bunnell 2001, Hardy et al. 2001, Schmidt et al. 2002). The central tendency is a composite estimate of vegetation characteristics (species composition, structural stages, stand age, canopy closure, and mosaic pattern); fuel composition; fire frequency, severity, and pattern; and other associated natural disturbances. Low departure is considered to be within the natural (historical) range of variability, while moderate and high departures are outside.

In FRCC methodology, a landscape is defined as the contiguous area within a delineation that is large enough to include the variation in vegetation-fuel conditions of the natural fire regimes. When a landscape is being assessed, which must occur prior to identifying stand or patch level condition, it becomes a Project Area.  A Project Area can be further divided into Strata, which are subdivisions of the landscape based on biophysical or land management criteria such as fire regime or vegetation-fuel class conditions.  FRCC worksheet and mapping methods have been designed to provide consistency and quantifiability from the landscape-scale determination of condition to the stand scale application of treatments to allow for quick FRCC estimation assessments of those project areas similar to one previously assessed using the FRCC Standard Landscape.
1. The Reference that Vegetation Condition is Gauged Against

To determine FRCC, first, a Biophysical Setting (BpS) or Potential Natural Vegetation Group (PNVG) is identified for each ecological site/system.   Ecological systems represent recurring groups of biological communities that are found in similar physical environments and are influenced by similar dynamic ecological processes, such as fire, insects and disease, or flooding. They are intended to provide a classification unit that is readily mappable, often from soils data, aerial photos, survey or remote imagery, and readily identifiable by conservation and resource managers in the field.  These sources of data can be used to map BpS or PNVG layers to represent the vegetation that may have been dominant on the landscape prior to Euro-American settlement and is based on both the current biophysical environment and an approximation of the historical disturbance regime. It is a refinement of the Environmental Site Potential concept; in this refinement, it was attempted to incorporate current scientific knowledge regarding the functioning of ecological processes -- such as fire -- in the centuries preceding non-indigenous human influence. 
PNVG and BpS reference models and descriptions were developed that summarize modeling results quantitatively. The Vegetation Dynamics Development Tool (VDDT) software was used to estimate vegetation proportions described in terms of successional classes (see sample PNVG reference Model Description in Appendix??). VDDT is a public domain, spatial, user-friendly modeling tool, available from ESSA Technologies. The VDDT data include quantitative information about the rates and pathways of succession and the frequency and effects of disturbances. 
Each reference model includes comprehensive documentation that describes the vegetation, geography, biophysical characteristics, succession stages, and disturbance regimes of each PNVG or BpS. Descriptions also document the assumptions behind, the outstanding questions about, the contributors to, the resources used for, and the evolution of each BpS/PNVG model. Model descriptions also describe the results of the VDDT modeling and can be used as reference conditions for the Interagency Fire Regime Condition Class Guidebook procedures. 
PNVG Reference condition models, created in 2004 and 2005 through a series of expert workshops and a peer-review process as a part of Landscape Fire and Resource Management Planning Tools Project (LANDFIRE) rapid assessment, were then revised into BpS reference condition models from 2005 to 2007.   For the purposes of determining FRCC, either PNVG or BpS reference models can be used.  Each model is described in two parts: a VDDT model and a description. VDDT models can be downloaded from the LANDFIRE.GOV website for the entire western or eastern United States, and model descriptions can also be downloaded for the entire western or eastern United States, for model zones, or for individual PNVGs or BpSs .

Reference condition descriptions were developed in regional workshops to define plant community development for over 100 PNVGs and 270 BpSs across the United States.  Using VDDT modeling, literature, and expert input, the reference values developed for each PNVG/ BpS include:

(1) Historic successional class proportions; and
(2) Historic fire frequency and severity 

The amount in percent of the BpS or PNVG that historically existed is the reference condition that is gauged against, as well as historic fire frequency and severity.  More specifically, VDDT modeling determines the quantity of vegetation that would exist within a successional class given the most typical historic fire size, intensity and frequency (Historic Fire Regime) within the ecological site.  Typically the successional classes are described in terms of dominant life form (that is, grasses, forbs, shrubs, trees) and plant species.

Reference models describe the successional class proportions that would become established on an ecological site if all successional sequences were completed without interference by humans under the present environmental conditions.  The plant species composition and successional class proportion of the PNVG or BpS reflects past influences by humans, including past use.  The influence of humans on the plant species composition is excluded from the present onward to eliminate the complexities of future management and to set a baseline successional class composition for the BpS or PNVG.
BLM managers and resource specialists have the option of using BpS, PNVG or successional class spatial layers provided by LANDFIRE or creating BpS, PNVG or successional class layers using local data such as soils, surveys or aerial photos.   

LANDFIRE, a five-year, multi-partner project producing consistent and comprehensive maps and data describing vegetation, wildland fuel, and fire regimes across the United States, provides a national approximation of the distribution of BpSs and PNVGs based on NatureServe's Ecological Systems classification, which is a nationally consistent set of mid-scale ecological units (Comer et al. 2003). LANDFIRE's use of these classification units to describe biophysical settings differs from their intended use as units of existing vegetation. As used in LANDFIRE, map unit names represent the natural plant communities that may have been present during the reference period. Each PNVG/BpS map unit is matched with a model of vegetation succession, and both serve as key inputs to the Landscape Succession Model (Keane et al. 2002) or LANDSUM. The LANDFIRE BpS concept is similar to the concept of potential natural vegetation groups used in mapping and modeling efforts related to fire regime condition class (Schmidt et al. 2002; www.frcc.gov).   

These reference model values, assigned to appropriate ecological sites on the landscape, serve as the reference for comparison with current conditions to determine departure of vegetation condition and disturbance regimes that ultimately determine FRCC.
2. Indicators Used
To determine FRCC, a similarity index is calculated based on a comparison of successional class proportions presently existing compared with the proportion of successional classes described in the BpS or PNVG reference condition models.  Additionally, fire occurrence data are used to compare existing fire frequency and severity to estimates of historic frequency and severity.  When the similarity index is computed in this way, a FRCC is derived that signals how far away or how close the presently existing vegetation is successionally to the historic for that ecological site.

BLM managers and resource specialists have the option of calculating FRCC by successional class or for the entire BpS or PNVG.  

When calculating FRCC for each successional class within a BpS or PNVG, vegetation-fuel similarity is calculated and fire frequency and severity similarity is not considered.  A vegetation-fuel similarity index of -66% to +33%, indicating the successional class is either trace, under-represented or similar in proportion to historic represents FRCC1. A similarity index of +34% to +66%, indicating the successional class is over-represented on the landscape when compared with historic represents FRCC2.  A similarity index of +67% to +100%, indicating the successional class is abundant on the landscape when compared with historic represents FRCC3.  Typically, areas dominated by species or lifeforms not described in the PNVG or BpS reference models are considered “uncharacteristic.”  

When calculating FRCC for an entire BpS or PNVG, vegetation-fuel similarity and fire frequency and severity similarity are considered.  Vegetation-fuel similarity is averaged across all successional classes and fire frequency and severity similarity is averaged as well.  For each, a similarity of 0 to +33% represents FRCC1, from +34% to +66% represents FRCC2, and from +67% to +100% represents FRCC3.  The BpS or PNVG is assigned an overall FRCC rating based on the graph below:

[image: image1.emf]
Vegetation objectives that are developed using successional class categories and/or fire frequency and severity are not always focused on achieving the reference condition(s).  Another way of saying this is that the BpS or PNVG reference models as described are not always the target endpoint of vegetation management.  

Although BLM has no Technical References available describing BpS and PNVG development, more information on FRCC regarding “approved” FRCC determination methodologies can be found in H-9211-1 Fire Planning Handbook (in progress)and/or at www.frcc.gov and www.landfire.gov.   

3. Primary Uses of Data

a. Developing vegetation management objectives:  The vegetation-fuel, fire frequency and fire severity similarity indicators, and the subsequent FRCC determinations, serve as base data used for developing vegetation management objectives in Resource Management Plans (RMPs) or other planning documents.  For example, it is common to see vegetation management objectives in RMPs or other planning documents that focus on shifting plant species composition of select plant communities which would result in shifting a proportion of the landscape from one successional class category to another over a span of time to achieve a desired vegetation-fuel condition. Another example would be to focus on shifting the abundance of certain plant species (often referred to as key species) over a span of time, also resulting in a shift from one successional class to another.

b. Reporting:  Acres treated by FRCC are required to be reported annually for all vegetation treatments meeting National Fire Plan objectives in the National Fire Plan Operating and Reporting System (NFPORS) in the Hazardous Fuels Module, annually, by field offices receiving either hazardous fuels (2823) or wildland urban interface (2824) funding.  The goal of BLM with FRCC is to improve FRCC2 and three acres, or maintain FRCC1 in priority areas as indicated in RMPs and Fire Management Plans (FMPs).  Site-specific projects, implemented annually, are to be designed to meet the overarching vegetation management/FRCC objectives outlined in RMPs.  BLM aims to treat 400,000 acres annually (2002-2007 average annual) with the intent to improve FRCC and to reduce hazard within the Wildland Urban Interface.  

c. Ascertaining vegetation-fuel condition and setting appropriate fuels treatment levels: The determination of the need to reduce or increase a certain successional class within a BpS or PNVG has been used to ascertain fuels treatment levels and set baseline fuels management budgets.  The periodic collection of lifeform and plant species composition data and the determination of the geographic location and distribution of successional classes across the landscape can be used to determine whether FRCC is being improved and should not only be used to adjust fuels treatment priorities within field offices, but also between states.
d. Ascertaining the effectiveness of treatments at achieving National Fire Plan, RMP, and Fire Management Plan (FMP) Objectives: The FRCC indicators can be used to ascertain if certain fire management plan objectives are being achieved.  It is BLM policy to incorporate National Fire Plan objectives into RMPs and FMPs as fire management goals and as an indicator of treatment effectiveness.  See BLM Land Use Planning Handbook H-1601-1, http://www.blm.gov/nhp/efoia/wo/handbook/h1601-1.pdf, Fire Planning Handbook H-9211-1 (not accessible on-line), the Cohesive Fuels Treatment Strategy (USDI, 2006), and the 10-Year Comprehensive Strategy Implementation Plan (USDI, 2006) as references.
4. How Data are Aggregated or Reported
Current FRCC data in acres are compiled by field offices, in RMPs and FMPs, and used when prioritizing and planning annual implementation acres.  Annually, vegetation treatments accomplished that meet National Fire Plan objectives are reported in NFPORS by the field office accomplishing the treatment.  NFPORS allows the reporting of FRCC change for each treatment that has occurred.  State office and national office leads can summarize the data to report acres of FRCC improved.  

5. Advantages and Limitations

Advantages

a. As a landscape scale metric, FRCC classifies large areas at one time, providing context for management decisions, including designing hazardous fuel reduction and other land health treatments.

b. The FRCC descriptions have provided a relatively easily understood measure for land managers and resource specialists to develop fire-related vegetation management objectives in land-use plans and other planning documents.

c. Once the FRCC Standard Landscape has been assessed, FRCC can be mapped at various finer scales, allowing for a better understanding of the risks associated with uncharacteristic wildfire within areas of high management concern, such as in threatened and endangered (T&E) species habitats or municipal watersheds.

d. Because FRCC reflects the composite effects of changes from the natural or native systems at multiple scales, it may be useful as a foundation for a coarse-filter land management strategy for land-use planning within and across land ownerships (Hann, 2003).

e. Tracking FRCC over time can help determine where wildfire acres and treatments are either improving or degrading overall vegetation-fuel conditions.  Measuring successional class proportions across the landscape by ecological site/BpS/PNVG is associated with how the ecological site responds to disturbance.  Monitoring FRCC changes can provide a needed check-and-balance system to discover where priorities should be changed for wildfire protection, wildland fire use, and fuels/vegetation treatments.  

Limitations

a. FRCC is not a classification of fire hazard or risk, which has traditionally been used to characterize fire condition.  Thus, it is often misused to represent fire severity or resistance to control.  In cases where fire severity or resistance to control is the objective, FRCC is not the appropriate measure.

b. As a landscape-scale metric that uses remotely sensed information for mapping current and historic conditions, FRCC often does not reflect site-specific conditions, and therefore must be field validated or updated prior to designing and implementing treatments.

c. The time and cost of completing baseline FRCC assessments and re-assessment over time to monitor plan effectiveness may be prohibitive.

d. Landscape-level changes, such as from one condition class to another, may be more appropriately viewed as longer-term outcomes, rather than treatment outcomes or annual outputs.  In many cases, significant levels of treatment are required before a condition class change is detectable, reducing the effectiveness of FRCC as a site level or short-term metric of success.  Thus, other indicators/measures, such as number of acres of thinning accomplished, acres of cheatgrass reduced, or percent increase in sagebrush cover, may be more easily understood measures of success by resource specialists, managers, and the public. 

e. LANDFIRE data are one source that can be used to portray BpS, PNVG, successional classes, and ultimately FRCC.  However, LANDFIRE data need to be validated and potentially improved at the local level, using inventory, soils data, aerial photos, or other sources.  Crosswalking FRCC determinations with ecological site inventory is difficult because of the differences in scale (FRCC, landscape scale; ESI, site scale) and the data that are used at each scale.  Additionally, the accurate estimation and spatial depiction of successional classes in grass plant communities is difficult at best using remote sensed data.  In these cases, field inventories, in combination with GIS layers depicting locations of land treatment and large wildfire history, are necessary to determine successional class distribution and proportion.  Many field units do not have these data, technology, or personnel available and are not able to acquire these data which hinders accurate determination of FRCC.

C. Assessments of Vegetation-Focused Land Health Standards

Land Health Standards are ecologically based goal statements that are to conform to Fundamentals of Rangeland Health as per 43 Code of Federal Regulations (CFR) §4180.2.  Fundamentals of Rangeland Health include watershed function, ecological processes, water quality, and habitat quality for threatened and endangered and special status species (see 43 CFR §4180.1).  Land Health Standards were developed by BLM in consultation with Resource Advisory Councils (RAC) and were submitted by BLM state directors to the Secretary of the Interior for signing.  Land Health Standards are grouped into sets.  The sets of Land Health Standards are based on administrative state in some cases, for example, Idaho has eight Land Health Standards and Arizona has three.  In other cases, the sets of Land Health Standards are based on RAC geographic areas, which themselves are typically based on Major Land Resource Area boundaries developed and administered by the Natural Resources Conservation Service.

Each set of Land Health Standards contains at least one standard that requires assessment of vegetation condition.  These Land Health Standards are typically focused on riparian vegetation species and riparian plant communities, or terrestrial vegetation, primarily native plant communities and native plant species.  There are a couple atypical Land Health Standards in Idaho that require assessment of condition of introduced vegetation seedings, and exotic plant communities.  T&E or special status plant species are typically assessed in Land Health Standards that deal with habitat quality and each set of Land Health Standards contains at least one habitat quality standard.

Each Land Health Standard has an associated list of indicators that can be measured qualitatively or quantitatively, depending on the indicator, in order to ascertain achievement of the Standard.  For the vegetation-focused Land Health Standards many of the indicators are vegetation-specific.

The variety of plant species-based and plant community-based indicators that can be selected to be measured allows for a variety of measurement techniques to be used.  Many plant population measurement techniques can be found in BLM Technical Reference 1730-1, titled “Measuring & Monitoring Plant Populations,” http://www.blm.gov/nstc/library/pdf/MeasAndMon.pdf.  Other vegetation measurement techniques the BLM uses can be found in BLM Technical Reference 1734-4 “Sampling Vegetation Attributes,” http://www.blm.gov/nstc/library/pdf/samplveg.pdf.  Additional vegetation measurement techniques supported by BLM can be found in Herrick et al.’s (2005) “Monitoring Manual for Grassland, Shrubland and Savanna Ecosystems.”  Regarding measurement of vegetation-based indicators useful in assessing wildlife habitat, Cooperrider (1986) for wildlife habitat in general, Karl and Sadowski’s (2005) BLM Technical Note 417, http://www.blm.gov/nstc/library/pdf/SagebrushTN417.pdf, for multiple spatial scale big sagebrush habitat, several recently completed ecoregional-scale assessments funded partially by BLM (for example Wisdom et al. 2005) but yet to be published as BLM technical documents, and on-going assessment techniques such as the greater sage-grouse habitat assessment framework (Commons-Kemner et al. in prep.) are or soon will be good references.  

BLM has a few assessment techniques that incorporate vegetation-based indicators.  In some cases the measurement techniques to be used in association with the assessment technique are explicitly identified.  In other cases a list of measurement techniques are merely recommended.  Assessment techniques used by BLM employees to aid in ascertaining achievement of vegetation-focused Land Health Standards include: 1) the similarity index of ecological site inventory, particularly where plant species composition is an indicator, which has been discussed in section A of this chapter; 2) the FRCC assessment technique discussed in section B of this chapter, which has not yet been used often, partially because fire/fuel-focused indicators were not readily incorporated into the Land Health Standards during their development in the 1990s and early 2000s.  More will be said about this in section IV of this chapter; 3) the Interpreting Indicators of Rangeland Health rangeland assessment technique, BLM Technical Reference 1734-6, http://www.blm.gov/nstc/library/pdf/1734-6rev05.pdf; 4) the Proper Functioning Condition Lentic and Lotic Riparian assessment techniques, BLM Technical References 1737-9, 1737-11, 1737-15, and 1737-16, http://www.blm.gov/nstc/library/techref.htm, and 5) the multiscale big sagebrush assessment technique in BLM Technical Note 417, http://www.blm.gov/nstc/library/pdf/SagebrushTN417.pdf. 

Interpreting Indicators of Rangeland Health Rangeland Assessment

The detailed technical aspects of this technique can be found in BLM Technical Reference 1734-6, Version 4, http://www.blm.gov/nstc/library/pdf/1734-6rev05.pdf. 

1. The Reference that Vegetation Condition is Gauged Against

There are 17 indicators in this rangeland assessment technique, six of which are vegetation-focused.  More detail on these vegetation-focused indicators can be found in the following Indicators Used section.  The reference that is gauged against is done so for all 17 indicators, not just the vegetation-focused indicators.  The reference is preferred to be the indicator conditions associated with the reference state in state-and-transition succession-disturbance diagrams in ecological site descriptions.  A reference sheet containing the range of reference conditions for each indicator is required to be used and is a required feature now in ecological site descriptions.  If not present in ecological site descriptions, the reference sheet must be developed.  There is an up-front commitment with this assessment technique to utilize the ecological site landscape stratification unit as the assessment unit on-the-ground.

If a reference sheet in an ecological site description is not available, guidance is provided as to how to develop one.  The steps below are either required or optional:

1. Assemble a diverse group of experts with extensive knowledge of the ecological site (required).

2. Provide this group of experts with all available sources of information (required).

3. Define the functional/structural groups for the ecological site (or equivalent) (required).  Plant species are grouped into life-form, functional, or structural categories, for example warm season bunchgrasses, or perennial taprooted forbs.  The potential abundance of these groups on the ecological site is estimated, and compared with the actual abundance of these groups on the ecological site.  This is also one of the 17 indicators and many of the other 16 indicators that rely on knowledge of this indicator for their estimation.  There is a special functional/structural groups sheet that must be completed.

4. Visit one or more ecological reference areas (optional).  An ecological reference area is defined as: a landscape unit in which ecological processes are functioning within a normal range of variability and the plant communities have adequate resistance to and resiliency from most disturbances.  An ecological reference area is the visual representation of the characteristics and variability of the components found in the ecological site description.  Ecological reference areas do not need to be pristine, historically unused lands (for example, climax plant communities or relict areas).  Guidance is provided to seek out these sources of information to assist in the selection of ecological reference areas:

- Ecological site descriptions

- Soil surveys

- Topographic maps

- Vegetation inventories

- Maps showing locations of Research Natural Areas, Wilderness Study Areas, or other protected (large exclosures)/special management areas

- Historical records and photographs

- Records of well-managed rangelands where grazing use has maintained ecological processes and the plant community in a proper functioning state; grazing use pattern maps are helpful in identifying these areas.

The intent of the above-provided criteria is to guide practitioners to find well-managed rangelands and appropriate relict areas to use as reference areas.

5. Describe the status of each indicator in the reference state (required).  This corresponds to a none-to-slight departure category (see number 4 below, “How Data Are Aggregated or Reported,” for more detail on the qualitative rating categories used in this assessment technique).

2. Indicators Used
The six vegetation-focused indicators are:  functional/structural groups; plant mortality/decadence; litter amount; annual production; invasive plants; and reproductive capability of perennial plants.  It is important to understand that these six indicators are not independently used to assess vegetation condition in the assessment technique.  Rather, the assessment technique uses these six indicators plus three other non-vegetation-focused indicators as a group, gauges them against the reference condition, in order to rate a biotic integrity attribute of rangeland health.  Other combinations of the 17 indicators are used similarly to rate two other attributes of rangeland health called soil/site stability and hydrologic function.  Although this rangeland assessment technique does not use these vegetation-focused indicators independently to assess vegetation condition, BLM field offices often use the ratings of the vegetation-focused indicators as a basis for assessing vegetation condition.  See the following section on primary uses of data for more explanation. 

3. Primary Uses of Data

a. Assess achievement/non-achievement of terrestrial vegetation-focused Land Health Standards:  This rangeland assessment technique produces a qualitative rating assessment of the vegetation-focused indicators in comparison with the reference condition.  This technique has been used by many BLM field offices as a primary (but not only) way of ascertaining achievement or non-achievement of the terrestrial vegetation-focused Land Health Standards.

b. Provides criteria useful in selecting monitoring sites:  The ratings of the indicators are useful in helping land managers identify areas that are potentially at risk of degradation or where resource problems currently exist.  These types of areas are good candidate areas for monitoring sites.

4. How Data are Aggregated or Reported
The current status of each indicator is assessed against a reference condition for each indicator contained with a reference worksheet.  From this comparison, the current status is rated into one of five qualitative ratings.  The qualitative rating categories are: None to Slight; Slight to Moderate; Moderate; Moderate to Extreme; and Extreme to Total; They refer to departure from the reference condition.  The qualitative rating categories for indicators are then translated into a qualitative rating category for each of three rangeland health attributes using a preponderance of evidence approach, with each attribute having a different combination of indicators nested within it.  The six vegetation-focused indicators are nested within the biotic integrity attribute.
5. Advantages and Limitations

Advantages

a. Using ecological sites as the baseline landscape unit for assessment, and the reference state in state-and-transition diagrams associated with the ecological site description, allows for the site potential to be estimated for each vegetation-focused indicator.  In this way the current status of the vegetation-focused indicators can be objectively estimated (to a greater degree than if site potential was not described).  Vegetation condition at the ecological site spatial scale is assessed at a maximum level of objectivity.

b. The qualitative comparison of current indicator status to that of the reference condition is a relatively rapid approach that can facilitate relatively rapid assessments of vegetation condition.

Limitations

a. The vegetation-focused indicators are not designed to deal comprehensively with habitat features useful in assessing habitat quality/condition.  Habitat features such as cover of plant species or species groups by vertical strata, cover of plant species or species groups in comparison with horizontal gaps in vegetation, and fragmentation of vegetation types compared with site potential or compared with site potentials across broad spatial landscapes, are not a focus of the vegetation-focused indicators.  Therefore, the assessment technique is not adequate by itself to assess habitat quality-focused Land Health Standards.
b. The ecological site-specific spatial scale of assessment does not lend itself easily to broader spatial scales of assessment [for example, an entire allotment, or a watershed (5th level Hydrologic Unit Code) or a subbasin (4th level Hydrologic Unit Code)].  A proper study design must be developed that consists of a fairly labor-intensive assessment schedule across the spectrum of ecological sites within the broader landscape unit chosen for assessment.

A comparison of FRCC condition class calls and Land Health Standard assessment calls was piloted in the BLM Burns District in 2006.  For more information see Appendix  – FRCC and Land Health Standards Assessment Pilot-Test
Assessing Big Sagebrush Habitat at Multiple Spatial Scales
This assessment technique is published as BLM Technical Note 417, http://www.blm.gov/nstc/library/pdf/SagebrushTN417.pdf, and further details not provided in this Handbook can be found there.  Although the assessment technique was used to assess Oregon’s habitat quality Land Health Standard at the pasture scale, it is best discussed in Section E, “Wildlife and Wildlife Habitat,” because it assesses big sagebrush habitats for sagebrush-obligate wildlife species across multiple spatial scales and for various objectives not just restricted to Land Health Standards.  Refer to Section F for more detail on this assessment technique.
D. The Habitat Type Classification

The habitat type system is a method of site classification that uses the complete floristic composition of a forest community (for example, trees, shrubs, grasses, herbs) as an integrated indicator of environmental factors that affect species reproduction, growth, competition, and therefore, community development.  Through sampling across a complete environmental gradient of a region, floristic patterns are identified that reflect different positions on the gradient.  For example, dry, nutrient-poor; dry-mesic, moderate nutrient; mesic, nutrient-rich.  In practice, indicator plant species are used to classify forest stands into habitat types.

Habitat type classifications have been developed and used extensively in the western United States.  They differ from some potential natural vegetation classifications in that habitat type classifications have two components, vegetation and abiotic.  The vegetation component is defined by potential natural vegetation (that is, climax plant association), thus the vegetation component is a potential natural vegetation classification.  The abiotic component is represented by indicator species rather than actual quantification of the climatic, terrain, landform or edaphic conditions.  Together, the potential natural vegetation community and the abiotic components define the environmental setting or the habitat type.

1. The Reference that Vegetation Condition is Gauged Against

Climax plant association as used in habitat type and potential natural vegetation classifications is used to represent a benchmark stage of secondary succession to communicate an understanding of successional changes over time (Brewer and Pfister 2006 draft).  It does not equate to the desired plant community.

2. Indicators Used

Environment is indicated for each habitat type by the combination of the potential dominant overstory species and select indicator understory species (shrub, grass or herb).  For example, Douglas-fir/ninebark habitat type would be dominated by Douglas-fir at climax and has a certain amount of Douglas-fir in the understory or overstory and ninebark in the understory at all seral stages.  The persistence of these species through all seral stages is a result of climatic and edaphic conditions for that site.

3. Primary Uses of Data

Habitat type is used primarily by forest managers to predict, understand and communicate current and post-disturbance conditions and the associated management implications.   For example, in many areas, the amount and type of forage, timber growth and yield, and associated insect or disease risk have been described for each of the sub-climax seral stages, called phases.

Habitat type is also used in assessment and research to assist in sampling stratification and to extrapolate findings to other areas having similar environmental conditions as reflected by their habitat type.

4. How Data are Aggregated or Reported

Habitat types have been grouped in various ways to understand larger landscape patterns and to form larger land units.  Due to the limitation listed below, habitat type classification is not currently used to report on vegetation or land health condition at any scale.

5. Advantages and Limitations

Advantages

a. Habitat type classification provides a means for predicting outcomes from a variety of silvicultural treatments, land uses, and passive management.

b. Designed to reduce the complexity inherent in the natural system by providing a logical framework from which to study natural succession, habitat type can be used to improve communication among various disciplines.

c. They have broader application and allow better predictions than classifications designed for a specific use.

Limitations

a. Habitat type classification does not contain all the seral stages that would exist in a frequent disturbance ecosystem, such as many of the western forest environments.  Therefore, in themselves, habitat types do not suggest preference for a particular seral stage in the absence of site-specific management objectives, nor do they indicate what mix of stand structures are characteristic of a properly functioning native disturbance regime.

b. Habitat type classification is identified and mapped at the site or stand spatial scale and predictions of how natural disturbances, land uses, and treatment applications will affect plant communities are only applicable at that scale.

c. Habitat type mapping has only been completed for a small percentage of BLM forests and woodlands.

E. Riparian Area Proper Functioning Condition Assessments
Proper functioning condition (PFC) assessments are qualitative or quantitative assessments, depending on how they are conducted, on riparian areas.  BLM Manual 1737 (USDI-BLM 1992), “Riparian-Wetland Area Management,” defines riparian areas as a form of wetland transition between permanently saturated wetlands and upland areas.  These areas exhibit vegetation or physical characteristics reflective of permanent surface or subsurface water influence.  Lands along, adjacent to, or contiguous with perennially and intermittently flowing rivers and streams, glacial potholes, and the shores of lakes and reservoirs with stable water levels are typical riparian areas.  Excluded are such sites as ephemeral streams or washes that do not exhibit the presence of vegetation dependent upon free water in the soil.

Riparian-wetland areas are grouped into two major categories: 1) lentic, which is standing water habitat such as lakes, ponds, seeps, bogs, and meadows; and 2) lotic, which is running water habitat such as rivers, streams, and springs.  BLM has Technical References focused on lentic riparian-wetland areas (1737-11 and 1737-16, http://www.blm.gov/nstc/library/techref.htm), and lotic riparian-wetland areas (1737-9 and 1737-15, http://www.blm.gov/nstc/library/techref.htm).  Detailed information on PFC assessments is found in these Technical References.
Proper functioning condition riparian area assessments consist of assessments of the interaction of vegetation, landform/soils, and hydrology and are therefore not vegetation-specific.  However, because this is a vegetation management handbook, an attempt is made to focus on the vegetation portion of the assessment.
1. The Reference that Vegetation Condition is Gauged Against

The interaction of vegetation, landform/soils, and hydrology is gauged against the capability of the riparian-wetland area, or gauged against the potential of the riparian-wetland area.  Capability is defined as the highest ecological status a riparian-wetland area can attain given political, social, or economical constraints, also referred to as limiting factors.  Potential is defined as the highest ecological status a riparian-wetland area can attain given no political, social, or economical constraints.  The potential is often referred to as the potential natural community (PNC).  The PNC is a plant community.  Riparian-wetland areas on BLM-administered lands in Alaska can be gauged against potential because most are in their natural state.  Riparian-wetland areas on BLM-administered lands outside of Alaska have typically been human-altered in some way and are better gauged against capability.

The PFC assessment stresses that riparian-wetland areas can function properly before they achieve the potential plant community (PPC) or the potential natural community (PNC).  So it is not always the goal or target to achieve the capability or the potential of the riparian-wetland area (the reference conditions).

A set of criteria is presented as guidance for a riparian-wetland area’s capability and potential.  Some of the criteria below are vegetation-focused and marked with an asterisk.  The criteria are:

a. *Look for relict areas (exclosures, preserves, etc.).

b. Seek out historic photos, survey notes, and/or documents that indicate historic condition.

c. *Search out species lists (animals and plants—historic and present).

d. *Determine species habitat needs (animals and plants) related to species that are/were present.

e. Examine the soils and determine if they were saturated at one time and are now well drained.
f. Examine the hydrology, establish cross sections if necessary to determine frequency and duration of flooding.

g. *Identify vegetation that currently exists.  Are they the same species that occurred historically?

h. Determine the entire watershed’s general condition and identify its major landform(s).

i. Look for limiting factors, both human-caused and natural, and determine if they can be corrected.

2. Indicators Used

If a qualitative PFC assessment is deemed acceptable, the minimum national standards include these vegetation-focused indicators, which are highlighted as to whether they are applicable for lotic riparian-wetland areas, lentic riparian-wetland areas, or both.
a. Diverse age-class distribution (recruitment for maintenance/recovery) (Both).

b. Diverse composition of vegetation (for maintenance/recovery) (Both).

c. Species present indicate maintenance of riparian-wetland soil moisture characteristics (Both).

d. Streambank vegetation is comprised of those plants or plant communities that have root masses capable of withstanding high streamflow events (Lotic).

e. Vegetation is comprised of those plants or plant communities that have root masses capable of withstanding wind events, wave flow events, or overland flows (for example, storm events, snowmelt) (Lentic).
f. Riparian plants exhibit high vigor (Both).

g. Adequate vegetative cover present to protect banks and dissipate energy during high flows (Lotic).
h. Adequate vegetative cover present to protect shorelines/soil surface and dissipate energy during high wind and wave events or overland flows (Lentic).

i. Plant communities in the riparian area are an adequate source of coarse and/or large woody debris (Lotic).

j. Frost or abnormal hydrologic heaving is not present (Lentic).

k. Favorable microsite condition (that is, woody debris, water temperature, etc.) is maintained by adjacent site characteristics (Lentic).

For hard to discern riparian-wetland areas, a quantitative ecological site inventory is recommended for use as the basis for a PFC assessment, to establish capability and potential and to assess functionality (see BLM Technical Reference 1737-7, Procedures for Ecological Site Inventory—With Special Reference to Riparian-Wetland Sites, Leonard et al. 1992, http://www.blm.gov/nstc/library/techref.htm.
3. Primary Uses of Data

a. Reporting functioning condition status:  The functioning condition status of lotic and lentic riparian-wetland areas is reported annually in BLM’s Public Land Statistics, http://www.blm.gov/natacq/pls05/, by administrative state.  Lotic and lentic riparian-wetland areas are reported separately.  This reporting is done to satisfy inventory requirements of The Federal Land Policy and Management Act (FLPMA) of 1976, and to report on progress toward goals and objectives of the Riparian-Wetland Initiative for the 1990s (USDI 1991).
b. Assessing achievement and non-achievement of riparian-focused Land Health Standards:  The lotic and lentic riparian-wetland PFC assessment techniques are often the primary techniques used by BLM field offices to ascertain achievement or non-achievement of riparian-focused Land Health Standards.

c. Developing riparian management objectives:  The focus of some riparian management objectives is a functioning condition category(ies) (see section 4 below for functioning condition categories) that is(are) desired to be sustained or achieved through management.

d. Effectiveness monitoring/Ascertaining progress toward or away from riparian management objectives in land-use plans and other planning documents:  Monitoring data and re-assessment of functioning condition status through time can be used to ascertain progress toward or away from (trend) riparian management objectives.

4. How Data are Aggregated or Reported

For the qualitative PFC assessment, a checklist containing minimum national standards of hydrologic, vegetative, and soils-erosion deposition indicators is filled out by an interdisciplinary team.  Each indicator is checked either, yes it is present, or no, it is not present, or N/A (it is not applicable).  For those indicators checked as no, the severity of the condition must be explained in a Remarks section.  Remarks are encouraged but not required for indicators checked as yes.  An interdisciplinary team discussion of the ratings for each indicator is the means by which a functional rating category is decided upon.  

Lotic riparian-wetland areas are reported by miles.  Lentic riparian-wetland areas are reported by acres.  Lotic in miles and lentic in acres are reported separately in these functional rating reporting categories:

a. Proper Functioning Condition

b. Functional—At Risk


i. Trend Up


ii. Trend Not Apparent


iii. Trend Down

c. Non-Functional

d. Unknown

5. Advantages and Limitations

Advantages
a. Most riparian-wetland areas can be assessed using the qualitative assessment technique which is a relatively rapid assessment, yet is science-based.  Its rapidity makes it an operational way to assess functionality of riparian-wetland areas across all of BLM.

b. Can be used to assess riparian vegetation condition to help in ascertaining achievement or non-achievement for riparian-focused Land Health Standards.

Limitations

a. PFC assessments are focused on physical functioning.  Biological habitat quality as part of the overall functioning of riparian-wetland areas is not a focus -- vegetation-focused indicators are not focused on habitat quality.  To obtain a complete picture of riparian-wetland area health, biological habitat quality must be assessed in addition to physical functioning.
F. Wildlife and Wildlife Habitat

BLM manages lands that constitute either year-round or seasonal habitats for more than 3,000 species of terrestrial, aquatic, and amphibious vertebrates, including mammals, birds, reptiles, fish and amphibians, all collectively referred to as “wildlife.”  In addition, BLM also manages habitats for hundreds more special-status species of invertebrates (“wildlife”) and plants.  With respect to aquatic species, it is important to understand how the condition of upland and riparian plant communities influences water quality and quantity, and hence, suitability for aquatic species.  Because of such diversity on BLM lands and elsewhere, wildlife habitat assessment and evaluation, and related management decisions, are almost always contextual to the species under consideration, and many methods exist for assessing “wildlife habitat.”  The species being addressed, the questions to be answered, and the scale(s) of assessment will determine the method(s) to be used.

Anderson and Gutzwiller (2005) provide an in-depth review of wildlife habitat evaluation considerations that includes relating animal fitness, density, and diversity to habitat features; which habitat features should be measured; measurement of habitat variables (macro and micro features); and, standardized techniques of habitat evaluation.  They note that in examining the quantity and quality of available habitat for a particular species, “… (managers) must be able to measure features of the habitat that relate specifically to the presence and number of animals.”  Discussing which habitat features should be used to assess animal-habitat relationships, they state that general habitat characteristics can help identify which broad animal taxa might be present, and also note that “frequently, general habitat studies are not helpful in identifying habitat features associated with a particular species.”

Single Species Considerations

For species such as sage-grouse, pygmy rabbit, northern spotted owl, and marbled murrelet, habitat and/or population assessment protocols have been developed and should be followed.  These may or may not be reflected in state species management plans, such as sage-grouse conservation plans developed by Local Working Groups, or in State Wildlife Action Plans.  

Individual states may also have information systems and established protocols for wildlife, vegetation, and/or special status plants.  As a result, state goals and objectives for wildlife and wildlife habitat may also have been developed that will be important in developing integrated vegetation management objectives.  For example, the California Wildlife Habitat Relationships (CWHR) information system contains life history, geographic range, habitat relationships, and management information on 692 species of amphibians, reptiles, birds, and mammals known to occur in California.  The CWHR is operated and maintained by the California Department of Fish and Game in cooperation with the California Interagency Wildlife Task Group, of which BLM is a member.  The California Native Plant Society Vegetation Rapid Assessment Protocol is a reconnaissance-level method of vegetation and habitat sampling used to quickly assess and map the extent of all vegetation types in relatively large, ecologically defined regions. 

Individual species considerations that can affect assessment technique selection include:
· Is the species under consideration wide-ranging?  Does it utilize large spatial areas either seasonally or daily?  Is it migratory or non-migratory?  Is it a short or long-distance migrant?  Examples include elk, pronghorn, sage-grouse, golden eagle, wolf.
· Is the species under consideration widely distributed?  If so, is it also wide-ranging, or does it have limited home ranges?  Does it inhabit only small areas of suitable habitat within much larger landscapes (pygmy rabbits), or is it more generally distributed across landscapes (cottontail rabbits)? 

· Is the species a narrow endemic, restricted to a comparatively small geographic area and having very specific habitat requirements?
· Are there behavioral considerations that must be accounted for in assessing habitat quality, such as some species either avoiding or being adversely affected by anthropogenic features including roads, powerlines, or industrial noise?
Multi-species Considerations

Managing for single-species conservation will likely remain an obligation well into the future because of considerations such as ESA requirements.  However, there is increasing acknowledgement of the need to move away from single-species management and toward multi-species management.  Vegetation management that favors the retention or restoration of one or more particular types of habitat will benefit most those species showing close affinities with those habitats.  

Identifying multi-species needs in a broader habitat-oriented context can facilitate development of vegetation management objectives which provide broader wildlife benefits, and are usually most applicable at the landscape and larger spatial scales.  A useful concept in that regard is grouping species according to their use of different types of habitats.  Wisdom et al. (2005), in assessing the potential cheatgrass and pinyon-juniper displacement of sagebrush habitats in the Great Basin and resultant impacts to wildlife, assigned 40 sagebrush-associated species of conservation concern to one of five groupings for analysis (Table XX).  Their analysis used habitat abundance and habitat risk to characterize the composite habitat conditions for each watershed and group, providing information that can have a significant role in developing vegetation management objectives.  

	Species Grouping
	Habitat(s) Used
	Example Species

	Sagebrush obligate
	sagebrush nearly exclusively
	Greater sage-grouse

Pygmy rabbit

Brewer’s sparrow

	Arid shrubland
	sagebrush and salt-desert scrub
	Desert collared lizard

Longnose snake

Merriam’s kangaroo rat

	Sagebrush-grassland
	sagebrush and grasslands
	Western burrowing owl

Kit fox

Pronghorn antelope

	Sagebrush-woodland
	sagebrush and pinyon-juniper
	Gray flycatcher

Merriam’s shrew

White-tailed jackrabbit

	Sagebrush generalist
	sagebrush and many other habitats
	Great Basin spadefoot

Striped whipsnake

Swainson’s hawk


In considering the utility of greater sage-grouse as an umbrella species, Wisdom et al. (2005) wrote, “Our results suggest that sage-grouse function best as an umbrella species for those taxa strongly associated with sagebrush as their primary habitat, i.e., members of the sagebrush and sagebrush-woodland groups.”  In considering the other species of concern in their analysis, i.e., those species not strongly associated with sagebrush as their primary habitat, they note, “Even if extensive habitat management and restoration occur within the range of sage-grouse, much of the high risk habitat for other species of concern will not be targeted, especially for non-sagebrush obligate species.” 

Integration of Single Species and Multi-species Evaluations

In evaluating source habitats for individual species as well as for groups of species in the Interior Columbia Basin, Wisdom et al. (2000) nested evaluations of individual species hierarchically within evaluations conducted for groups of species and for multiple groups.  They state:

“Use of hierarchically nested single- and multi-species evaluations, conducted at multiple spatial scales, is considered a requirement for managers who need information at different levels of resolution and complexity. Our use of both single- and multi-species evaluations was designed to provide maximum flexibility in how managers address different issues of habitat management. Our rationale for using both single- and multi-species evaluations, each nested hierarchically within one another, was that each habitat issue requires a different level of detail and knowledge for effective management.”
The continuing evolution of techniques and technology make it important to seek the most current information for conducting assessments, whether for single or multi-species applications.  Examples include the Sage-Grouse Habitat Assessment Framework, ecoregional assessments, connectivity analyses, and advances in remote sensing and GIS.  Where published or formal protocols do not exist, technical references such as the following should be consulted:


Techniques for Wildlife Investigations and Management (Braun 2005);


Inventory and Monitoring of Wildlife Habitat (Cooperrider et al. 1986);


Assessing Big Sagebrush at Multiple Spatial Scales (Karl and Sadowski 2005), http://www.blm.gov/nstc/library/pdf/SagebrushTN417.pdf; and, 


Measuring and Monitoring Plant Populations (Elzinga et al. 2003), http://www.blm.gov/nstc/library/pdf/MeasAndMon.pdf. 

1. The Reference that Vegetation Condition is Gauged Against

Simplified, habitat assessments consider the four fundamental requirements for wildlife; food, water, shelter and space. Because different species have different habitat requirements, reference conditions for gauging habitats vary with the species under consideration and the protocols used.  Consequently, vegetation “condition,” i.e., habitat structure and other measures, some of which may be qualitative rather than quantitative, are also scale-dependent. 

Habitat management guidelines for particular species frequently contain specific metrics that either: a) characterize desirable habitat conditions at scales coarser than ecological sites; or b) may apply to spatial areas that encompass multiple ecological sites.  Wide-ranging and migratory species may have significantly different needs than non-migratory species.  Widely distributed species may, in one portion of their range, inhabit landscapes whose characteristics are markedly different than landscapes in another portion of their range, and it is essential to understand species requirements in the context of local and regional settings.

2. Indicators Used

In discussing vegetation sampling and measurement, Higgins et al. (2005) write: 


“After listing the objectives of the study and primary habitat requirements of the wildlife species under study, one may then identify which aspects of the vegetation to sample.  Some or all of the following may be important in describing primary wildlife habitat requirements:



(1) species composition,



(2) vertical and/or horizontal spatial distribution,



(3) temporal variation in structure



(4)  biomass,



(5) overall stand structure, and



(6) surrounding environment (Landscape Structure).”
Stated another way, also simplified, basic habitat assessment considerations should answer the following questions.  Examples of one or more examples or indicators for each question are shown, and the metrics can vary depending on species under consideration.   


1) What is it?



Indicator: cover type


2) Where is it?



Indicator: spatial location on the landscape 


3) How much of it is there?



Indicator or example: habitat abundance (usually expressed in acres or hectares)


4) How is it arranged?


Indicators or examples: habitat distribution, degree of interspersion (edge), patchiness


5) What is its qualitative value for the species under consideration?

Indicators or examples: species composition, floristic diversity, cover density, vertical structure (height, age classes present), degree of fragmentation, water quality and availability (type, proximity, seasonality, quantity, competition)

6) What are the threats to the habitat (including non-vegetal)?


Indicators or examples: disturbances resulting from human presence or other anthropogenic activities (roads, off-highway vehicle activity, transmission lines, compressor stations, wind turbines, fences, mining, development sprawl), invasive species, undesired fire (including arson)
In addition to vegetation and associated considerations (such as water availability), actual use of the habitat by the species under consideration also provides indicators, and should be considered in assessing habitat(s):


1) What species of interest or concern are present or absent?

2) What is the relative abundance of the species under consideration?

3) How does species abundance in the assessment area(s) compare with abundance at larger scales?

4) What are the local and larger-scale population trends of the species under consideration?

5) Do the observed population levels represent normal, cyclical population variations, or are they associated with longer-term population increases or declines?
3. Primary Uses of Data

Data collected through the assessment process enable BLM to meet a variety of needs, including, but not limited to:

a. Monitoring trends in specific habitat and/or population parameters to determine the effects of management on those trends;

b. Assessing habitat suitability or condition, including connectivity, to better understand the existing and potential role of BLM lands in sustaining species of interest or concern;

c. Providing information for the development and monitoring of Habitat Management Plans developed under Manual Section 6780; 
d. Prioritizing vegetation (habitat) management actions, such as habitat improvement or restoration projects;

e. Developing habitat-related stipulations in conjunction with land use authorizations;

f. Providing information for land use plan revisions or amendments; and,

g. Periodic reporting required by law or policy, such as to provide status information for T&E or other special status species.

4. How Data are Aggregated or Reported

Fish and wildlife habitat data are aggregated or reported in a variety of applications and/or documents.  Aggregation (or compilation) often is more applicable to analytical needs, such as scientific or other analyses, which may include NEPA processes, than is reporting.  Examples include: 

· Preparation of cumulative effects analyses for NEPA applications

· Development of strategic planning documents

· Development of habitat management or recovery plans

· Preparation of ecoregional assessments

· Preparation of biological clearances for various projects

· Development of wildlife or fisheries objectives for land use plans, and subsequent implementation plans

· Preparation of mandatory annual reports to Congress or other federal agencies (for example, U.S. Fish and Wildlife Service, National Marine Fisheries Service)

5. Advantages and Limitations
Advantages

a. Better management may result for species of conservation concern (some of which may be mandated by recovery plans) or of economic concern (for example, big game, Pacific Northwest salmonids)

b. Coordinated management across jurisdictional boundaries may be facilitated.
Limitations
a. Managing for a single species may depress or cause declines in populations of other species.

b. Site-specific target metrics for some species may not be able to be achieved on some ecological sites.

c. The specifics of habitat requirements at larger spatial scales are largely unknown for many wildlife species.

d. It is difficult to definitively establish cause-and-effect relationships between individual habitat improvement projects and population trends, especially at larger spatial and temporal scales.  Population fluctuations may be attributable to causes other than local habitat conditions, including supernatural population cycles, habitat changes in distant parts of migratory species habitats, newly introduced pathogens (for example, West Nile virus), macroscale environmental factors (for example, climate change, ozone layer thinning), or shorter-term environmental factors (for example, episodic drought, or above- normal precipitation).
e. The dynamic nature of vegetation communities and their responses to natural and/or uncharacteristic disturbance events, including fire, may not be considered in many traditional wildlife habitat assessments.

f. Because the historical focus has been on individual species habitat management (for example, deer, elk, spotted owl, sage-grouse), habitat assessments may have frequently led to developing unrealistic objectives for habitat condition or habitat quality that are individual species-focused.  Such individual species-focused desired habitat conditions often cannot be satisfactorily achieved on a given management area where other important species with substantially different habitat requirements are present.  There are too many conflicting species habitat needs to accommodate.
Assessing Big Sagebrush Habitat at Multiple Spatial Scales
This assessment technique is published as BLM Technical Note 417, http://www.blm.gov/nstc/library/pdf/SagebrushTN417.pdf, and further details not provided in this handbook can be found there.  This assessment technique describes how big sagebrush habitats are being assessed and managed at multiple spatial scales within the Jordan Resource Area of the Vale District in southeast Oregon.  The assessment included information at the broad-scale (Interior Columbia Basin Ecosystem Management Project; 145 million acres), mid-scale (Southeast Oregon Resource Management Plan-Final Environmental Impact Statement; 4.6 million acres, and Louse Canyon Geographic Management Area; 0.52 million acres), fine-scale (pasture; less than 2,000 to 88,000 acres), and site- or local-scale (ecological site; variable in size but typically smaller than pasture) levels.

This assessment technique was developed for a few major reasons.  First, BLM faces a challenge in assessing issues that operate across different spatial scales.  A case in point is sagebrush habitat because the risk factors for sagebrush-obligate wildlife species operate across different spatial scales and the habitat needs of some species such as sage-grouse encompass multiple spatial scales, so an assessment at any single spatial scale does not fully characterize habitat conditions.  This challenge is not just restricted to sagebrush habitat.

Second, in regard to wildlife habitat, the BLM has developed and continues to develop broad-scale habitat assessments, such as the Interior Columbia Basin (Wisdom et al. 2000) and the Great Basin (Wisdom et al. 2003).  Broad-scale information provides a valuable context for planning and managing the public land.  However, because land use plans are the mechanism by which BLM makes legally binding decisions about natural resource management, and such decisions in turn require NEPA processes that involve the public at the local level, broad-scale findings cannot and do not replace local BLM decisions.  A bridge between broad-scale natural resource assessments and local-scale decisions regarding public land must first be established.  This assessment technique provides a bridge.

Third, BLM’s Land Health Standards are typically assessed using fine-scale (for example, pasture) to site-scale (local, for example, ecological site) landscape units.  In addition, although each BLM administrative state or Resource Advisory Council area has at least one standard that addresses native plants or native plant communities, which would encompass sagebrush, BLM has struggled to develop ways to assess sagebrush for these habitat quality standards.  Some of the struggle is related to the lack of measurable indicators associated with these standards that are focused on spatial patterns of sagebrush (or any other type of vegetation) across the landscape and the structural complexity of sagebrush (or any other type of vegetation).  The challenge here is that fine-scale to site-scale Land Health Standard assessments are not adequate in all cases for assessing habitat quality Land Health Standards, and the currently available habitat-specific indicators associated with habitat quality-focused Land Health Standards are not always adequate.  This assessment technique addresses this challenge. 

1. The Reference that Vegetation Condition is Gauged Against

The reference that vegetation condition, in this instance, habitat condition, based on vegetation condition, is gauged against varies by spatial scale.

Range surveys from the Vale District included data on percent composition by weight of vegetation.  These data were summarized to show how many of the acres within the Southeast Oregon Resource Management Plan (SEORMP) area either support or have the potential to support big sagebrush vegetation.  This represented a baseline reference from which a mid-scale SEORMP objective was developed.  The long-term mid-scale SEORMP objective is to maintain 70 percent or more of acreage that either supports or has the potential to support big sagebrush vegetation, in big sagebrush canopy cover classes 3, 4, or 5 (shrubland aspect classes; see section 2, “Indicators Used” below).   

The currently existing spatial extent of big sagebrush canopy cover classes 3, 4, and 5 on acreage that either support or has the potential to support big sagebrush vegetation, was the baseline reference in the Jordan Resource Area portion of the SEORMP.  This represented the baseline from which mid-scale Geographic Management Area (GMA) objectives were developed -- the Jordan Resource Area was subdivided into eight Geographic Management Areas, or GMA, (ranging in size from 184,000 to 531,000 acres, or roughly the size of subbasins (4th level of the Hydrologic Unit Code)) to facilitate landscape-scale assessment.  The spatial extent of big sagebrush canopy cover classes 3, 4, or 5 within objectives for each GMA, if achieved, would achieve the mid-scale SEORMP objective.

The spatial extent of big sagebrush canopy cover classes 3, 4, or 5 within objectives for each GMA, was the baseline reference from which fine-scale pasture objectives were developed.  In addition, understory herbaceous vegetation species composition representative of mid-seral, late seral, or potential natural community conditions was a baseline reference from which fine-scale pasture objectives were developed.  The spatial extent of big sagebrush canopy cover classes 3, 4, or 5, and understory herbaceous species composition representative of mid seral, late seral, or potential natural community within objectives for each pasture, if achieved, would meet the mid-scale GMA objectives and Oregon’s habitat quality Land Health Standard.

2. Indicators Used

The spatial extent and patterning of big sagebrush canopy cover classes is the primary indicator used.  Big sagebrush (which included the subspecies of Wyoming, basin, and mountain) canopy cover was subdivided into five classes.  Canopy cover classes were: 1) no sagebrush canopy cover, which represented a grassland aspect; 2) trace to five percent sagebrush canopy cover, which represented a grassland aspect; 3) greater than five percent to 15 percent sagebrush canopy cover, which represented a shrubland aspect; 4) greater than 15 percent to 25 percent sagebrush canopy cover, which represented a shrubland aspect; and 5) greater than 25 percent sagebrush canopy cover, which represented a shrubland aspect.

A secondary indicator (used only at the fine-scale pasture level) is the understory herbaceous vegetation species composition.  Although not used in the assessment technique per se, a placeholder indicator was developed for the local (ecological site) scale—canopy cover subclasses within each of the five classes.

3. Primary Uses of Data

a. Developing multiple spatial scale management objectives: Indicators and the reference were used to generate management objectives at the mid-scale SEORMP level, the mid-scale Geographic Management Area level, and the fine-scale pasture level.

b. Ascertaining achievement or non-achievement of habitat quality Land Health Standard: The geographic (spatial) extent of big sagebrush canopy cover classes at the pasture level formed the basis for ascertaining achievement or non-achievement of Oregon’s habitat quality Land Health Standard, when combined with understory herbaceous species composition data.

4. How Data are Aggregated or Reported

Spatial extent in percent of land area for big sagebrush canopy cover classes 3, 4, and 5 is aggregated by pasture, combined with extent of each pasture in mid-seral, late seral, or potential natural community seral stages for understory herbaceous composition.  These data are used to report achievement or non-achievement for each pasture for the habitat quality Land Health Standard for Oregon (Oregon’s Standard 5).  The pasture achievement or non-achievement results are then aggregated to the allotment level, for reporting of allotment achievement or non-achievement that ends up being part of Oregon’s Land Health Standard achievements.  Oregon’s Land Health Standard achievements are reported annually in the Rangeland Inventory, Monitoring, and Evaluation (RIME) report, http://www.blm.gov/nstc/rangeland/rangelandindex.html.

The pasture-level spatial extent of big sagebrush canopy cover classes 3, 4, and 5 is aggregated across pastures within a GMA to report on achievement or non-achievement of the GMA objective.  Sequential assessment of all eight GMAs  within the Jordan Resource Area will aggregate big sagebrush canopy cover class spatial extent data to report on achievement or non-achievement of the Jordan Resource Area portion of the SEORMP objective (see section 1 above for the SEORMP objective). 

5. Advantages and Limitations

Advantages

a. Uses assessment information in a multi-spatial scale framework.  Big sagebrush habitat objectives are generated from assessment information applicable at a broader scale, so that the broader scale provides context for setting of finer scale objectives.  Conversely, finer scale big sagebrush habitat objectives are designed so that, if achieved, they contribute to achievement of big sagebrush habitat objectives at the next higher (broader) spatial scale.

b. Attempts to link the big sagebrush habitat objectives to big sagebrush habitat conditions that can be produced on an ecological site scale.  Therefore the big sagebrush habitat objectives are grounded in reality.

c. Uses more of a coarse-filter approach to managing big sagebrush habitat because the assessment approach is designed to set big sagebrush habitat objectives that will benefit sagebrush-obligate wildlife species in general, rather than just a single sagebrush-obligate species.  A coarse-filter approach is believed by the Vale District to be more implementable in labor and time for managing habitat across the large acreages of BLM land than fine-filter approaches designed for individual wildlife species.  

Limitations

a. Although the spatial scales are linked in regard to big sagebrush habitat objectives, the collection of assessment data at each spatial scale is not concurrent in time.  Pasture level big sagebrush habitat data are collected within one GMA at a time.  A single GMA is completed before the next is initiated.  All eight GMAs need to be completed in the Jordan Resource Area before it can be ascertained if the Jordan Resource Area’s portion of the SEORMP’s big sagebrush habitat objective has been achieved.  By the time the last GMA is completed the big sagebrush habitat conditions in the first GMAs will likely have changed, attributable to natural disturbances such as wildfire, and treatments implemented to achieve the pasture level and GMA level big sagebrush habitat objectives. Constraints in labor and funding are causal in this.

b. Although not yet supported with evidence, it is believed that a coarse-filter approach, like this big sagebrush habitat assessment technique, is not suitable for achieving habitat conditions needed by single species such as greater sage-grouse.

IV. Designing a Framework for Integrated Vegetation Assessment

Assessment approaches within BLM were typically designed within the context of a single program, and therefore rarely meet the needs of other programs in identifying management opportunities and setting treatment priorities.  The Land Health Standards (LHS) process associated with Rangeland Health Standards and Guidelines for Livestock Management provides a framework under which all disciplines can assess land health condition together.  While originally designed to apply only to rangelands, the Land Health Standards developed by the Resource Advisory Councils in the late 1990’s cover a broad range of ecological parameters.  These standards are to be incorporated as ecological goals in all new land use plans (see Land Use Planning Handbook) and have been characterized by BLM leadership as the process that would be used on all BLM lands and by all BLM programs.  However, the LHS process has seldom fulfilled the vision of being a fully integrated assessment process.

The need for integrating assessments across disciplines and spatial scales has been raised for many years.  However, nearly two decades after adopting ecosystem management principles to guide the management of BLM-administered lands, a number of different approaches continue to be used to assess and describe vegetation condition.  While no “one-size-fits-all” approach that meets the needs of all the programs exists, or likely ever will, techniques may be employed that facilitate the integration of the needs of several programs into one assessment approach. 

The following techniques are the building blocks of a framework for integrated vegetation assessment within the BLM.  Offices are encouraged to incorporate them where appropriate in designing assessments of vegetation condition. 

A.  Focusing the Assessment

Assessments are conducted for a variety of purposes including determining the status of a particular resource within an area.  At times, assessment results go under-utilized because the data does not answer key questions that help managers understand where they should focus their work and funding to have the greatest impact upon achieving the desired future condition.  Since vegetation management is one of the key activities that BLM implements through changes in use and direct treatments, assessment information on the condition of plant communities can provide the type of information managers are seeking to develop strategies and set priorities.  By focusing the intent of the assessment on identifying risks and opportunities for treatments/actions that maintain or improve native plant community diversity, resilience or productivity, the assessment information will have a greater relevance to multiple programs with interest in managing vegetation and will assist managers in locating and prioritizing treatments.

B.  Developing Integrated Management Questions

As discussed above, the current assessment approaches typically used within the BLM were designed to achieve a particular objective, often within the context of only one program area.  Each has advantages and limitations, depending upon the information needed to satisfy a particular objective.  In other words, assessment approaches have varied depending upon the management questions being asked.

Perhaps the area that holds the greatest potential for optimizing the integration of vegetation condition assessments is in the development of activity plans for implementing land use plan decisions.  Conducting assessments on watershed or other geographic landscape delineations to identify interdisciplinary opportunities for improving vegetation condition is greatly facilitated if the goals and objectives for the plant communities are described in an integrated manner in the land use plan.

The desired native plant communities should be a focus for development of integrated vegetation management objectives at multiple spatial scales.  How they are used in vegetation management objectives will vary by spatial scale.  At landscape spatial scales (large geographic extents) such as regional planning areas or one or more contiguous BLM field offices, vegetation management objectives could be focused on the composition of desired plant communities denoted by proportions of the landscape planning area in each desired plant community.  These objectives could then be correlated to each Biophysical Setting or other classification system in the planning area.  The same could be done by stratifying to ecological sites in the planning area if and when ecological site descriptions contain these data, as discussed below.

Where program-specific descriptions of the desired plant community have been previously developed, it may be necessary to develop a cross-walk between the various descriptions of vegetation condition to facilitate working together.  The following example of such a cross-walk is from the Pocatello Field Office RMP in southeastern Idaho:

During development of the Pocatello Field Office RMP common terminology was developed to describe the desired future ecological condition (land health).  The term “Land Health Condition” or (LHC) was defined as the presence or absence of ecological components necessary to sustain a healthy ecosystem.  To ensure there was continuity between approaches used to assess ecological condition by the two largest vegetation management programs in their office, the Pocatello Field Office built a crosswalk between the LHC descriptions and Ecological Site Inventory (ESI) used primarily by range program specialists and Fire Regime Condition Class (FRCC) used by the fire and fuels program.  The table below shows how the vegetation classifications were cross-walked:

Table    .  Example of Land Health Condition Classification Compared to ESI and FRCC Classes for the Pocatello RMP. 

	Land Health Condition Class (LHC)
	Definition
	Key Ecological Components

	
	
	Land Health Indicators
	Fire Regime Condition Class Descriptions

	LHC-A
	All key ecological components are present as identified in land health standards and defined by FRCC 1
	-Appropriate amount and distribution of ground cover, including litter.

-Native Plant communities are maintained or improved to ensure proper functioning of ecological processes.

-Diversity of native plant species.

-Minimal erosion.

-Proper functioning riparian areas.

-Noxious weeds absent or not increasing.
	FRCC 1

-Area is within the natural (historical) range of variability of vegetation characteristics, fuel composition, fire frequency, severity and pattern, as well as other disturbances. 

-Vegetation attributes (species composition, structure, and pattern) are intact and functioning within the natural range. 


For each alternative, the Pocatello RMP displays the percentage of the land that will likely achieve each of the LHC classes for each vegetation type.  This consistent terminology was also used in the description of vegetation management goals and objectives for each of the programs that manages vegetation.   

For example, the goal for the shrub steppe vegetation type for one alternative might read as follows:

Maintain or increase LHC-A to >60% in the shrub steppe plant communities, with at least 15-25% of this area in sagebrush cover.  Move towards >60% LHC-A in this community type so that wildland fire occurs less frequently and at a smaller scale (smaller burned patch size) on the landscape.

This concept is discussed further in Chapter 5.

C.  Selecting an Assessment Area

While the Rangeland Health Standards and Guidelines for Livestock Management Handbook (H-4180) recommends using a watershed (Hydrologic Unit Code 5) as the boundary for assessing Land Health Standards, many offices have conducted these assessments on allotments or portions of allotments, making it sometimes difficult to address issues that transcend allotment boundaries, such as wildlife habitat quality or wildland fire risk.  To improve the opportunity to integrate assessment approaches, the assessment area selection should be done using an interdisciplinary team and specifically to address interdisciplinary management questions.  The use of watershed, eco-region or other ecological boundary is recommended when conducting vegetation condition assessments.

Assessment Scale

While metrics for assessing vegetation condition at the stand or site scale, such as plant density, cover or age are plentiful and techniques for measuring them are readily available, landscape-scale metrics for assessing ecological processes and functions and techniques for measuring them are limited.  However, landscape-scale metrics have proven to be more useful at assessing landscape-scale risks, such as the invasion of invasive species, or threats to habitat for wide-ranging species.  

Some Land Health Standards developed as part of the Rangeland Health Standards and Guidelines for Livestock Management effort are best assessed at the vegetation stand or site scale, such as the increase or decrease in the numbers of a rare plant in a population.  Other indicators, particularly those involving wildlife habitat quality and wildfire risk, require a more landscape or plant community assessment approach.  Metrics such as the number and size of the vegetation patches, which are critical in understanding wildlife habitat fragmentation and hazardous fuel continuity, are being developed and prototyped under the BLM Assessment, Inventory and Monitoring Strategy, at the National Science and Technology Center, and elsewhere.  Additional indicators applicable to other disciplines, including forestry, wildlife and fuels have also been developed for use with the Land Health Standards assessment, however their use has been limited.

Ecological sites are baseline inventory units that represent stratifications of the landscape into relatively homogeneous vegetation-soil and management units (Source: Handbook H-4410-1, National Range Handbook, Release 4-101, dated 1990; Technical Reference 1734-7, Ecological Site Inventory, dated 2001).  Ecological Sites should be used as the smallest geographic area assessment units for vegetation.  Aggregations of Ecological Sites within a watershed or other assessment area have the potential to serve the interdisciplinary vegetation management needs, but need some improvements in order to fully realize their interdisciplinary potential and multiple spatial scale application.  

Some improvements to Ecological Site Descriptions that are in process include characterizing plant species by cover (basal, foliar, or canopy, depending on plant species lifeform) and vertical strata, characterizing the mix of plant communities and community seral stages across larger spatial landscapes.  Other improvements, such as linking Ecological Sites to larger landscape classifications that are more readily available through remote sensing, remain to be completed.

Biophysical Settings (BpS), as used in assessing FRCC, provide a description of reference conditions that include more than one plant community and the historic plant cover, as well as vertical and horizontal structure.  They also provide estimations of the range of natural variability for coverage by each plant community within the Biophysical Setting.  These plant community characteristics are important when assessing how well ecological processes are likely to function, such as how wildfire will affect the vegetation, and how well the mosaic of plant communities provide habitat for a variety of wildlife species.

Applying information from landscape scale assessments, particularly those that use maps produced by satellite images or other remotely sensed data, to design and monitor vegetation treatments has been difficult due the scale differences.  Linking information across scales is even more difficult because vegetation attributes collected at the site-scale typically have not designed to nest within attributes at the next scale up. One example of how vegetation management objectives were developed at multiple spatial scale planning is the Vale Field Office’s assessment of big sagebrush condition.

This assessment incorporated information from the broad-scale (Interior Columbia Basin Ecosystem Management Project; 145 million acres), the mid-scale (Southeast Oregon Resource Management Plan-Final Environmental Impact Statement; 4.6 million acres, and Louse Canyon Geographic Management Area; 0.52 million acres), the fine-scale (pasture; less than 2,000 to 88,000 acres), and the site-scale (ecological site descriptions; variable in size but typically smaller than pasture) levels.  The Vale Field Office reported that the scales used were interrelated and played equally important roles in building management objectives.

Although this example does not focus on identification of the desired plant community using BpS reference condition models or ecological site description state-and-transition diagrams, the concepts used are similar.  In particular, the desired plant communities are characterized at multiple spatial scales through use of desired big sagebrush canopy cover classes.  The example shows how vegetation management objectives at various spatial scales are tiered to each other.  An abridged explanation can be found in section III.G in Chapter 4.

More information can be found in BLM Technical Note 17, Assessing Big Sagebrush at Multiple Spatial Scales: An Example in Southeast Oregon, at http://www.blm.gov/nstc/library/pdf/SagebrushTN417.pdf.  

Offices are encouraged to explore ways of linking site or stand level assessment approaches with landscape, watershed, and even assessment approaches so that on-the-ground treatments can more easily be stepped down from these assessments and so the benefits from stand level treatments on the larger landscape condition can be better understood.
How Does LANDFIRE Rapid Assessment Mapping of Fire Regime Condition Classes Correlate with Assessment and Mapping Using Ecological Sites and Fine-Scale Data?

A comparison of LANDFIRE rapid assessment mapping of FRCC, with mapping of achievement and non-achievement areas for an upland soils and an ecological processes Land Health Standard using vegetation and soil data on ecological sites and other fine-scale data, was done on three allotments in the BLM Burns District in spring of 2006.  The purpose of the comparison was to improve understanding of the similarities and differences in the two assessment techniques when used on the same pieces of ground for the same objective.  The hypothesis was that these two assessment techniques, which both compare current vegetation conditions to reference conditions, would produce similar mapping results in terms of areas that were highly departed from reference condition (that is, areas not achieving the upland soils Land Health Standard, areas not achieving the ecological processes Land Health Standard, and Condition Class 3 of FRCC).  For more information on how this pilot was conducted, see Appendix XX.

A couple of limitations in the comparison analysis constrain the results.  First, although the polygons of achievements and non-achievements for Land Health Standards on the three allotments were mapped on BLM-administered lands only, the mapping of FRCC  was done on all lands.  Second, the acres in each condition class were not tallied and compared with the tallied acres within the achievement polygons or to the tallied acres within the non-achievement polygons -- the acres in each condition class were only summarized by the entire acreage of each of the three allotments.

Resorting to a visual appraisal method, visual appraisal of the maps produced from both assessment techniques showed that the non-achievement polygons for the upland soils Land Health Standard and the ecological processes Land Health Standard were classified into all three condition classes -- pixels of Condition Class 1, 2, and 3 were all present within the non-achievement polygons.  The hypothesis was that Condition Class 3 should have dominated these non-achievement polygons.  Similarly, a visual appraisal of the achievement polygons for the upland soils Land Health Standard and the ecological processes Land Health Standard showed that pixels of all three condition classes were present.  The hypothesis here was that Condition Class 1, and to a lesser extent, Condition Class 2, should have dominated the achievement polygons.  Neither hypothesis was supported from this admittedly crude visual appraisal.

What are the postulated reasons for this apparent lack of correlation?  First, the FRCC input data layers in this analysis -- potential natural vegetation groups (PNVG) and successional class layers -- were created from national-scale grids and were verified with only limited field observations/local expertise.  Because of this, the FRCC outputs should only be summarized and interpreted at the national or regional scales.  Second, the PNVG FRCC input data layer created through the rapid assessment methodology was apparently inaccurate particularly for ponderosa pine, mountain sagebrush, and western juniper BpSs.  Field verification was not conducted.  Because of this, current conditions were compared with inaccurate reference conditions which resulted in misclassification of condition classes.  Third, mapping of polygons of non-achievement using vegetation and soil data on ecological sites is not a 30 meter pixel-by-pixel exercise.  Often, soil map units correlated to ecological sites are the base unit used for mapping polygons of non-achievement, and although these soil map unit-ecological site correlated base units are relatively homogeneous in regard to vegetation types produced and response to management, they still contain a certain amount of variation in vegetation and soil condition, so in this regard, it should not be expected that every 30 meter pixel in a non-achievement polygon would be classified as a Condition Class 3.
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