THE ELEMENT DATABASE

Element Selection and Editing

Objectives
The purpose of the element selection process is to identify important

elements that are to be considered in Vista planning analyses. Editing
elements changes the properties used in these analyses.

Products

A list of elements to be included in planning analyses results from both the
element selection and editing processes.

Inputs
Required inputs for the element selection process can include

e A list of biological elements known or expected to occur in the
planning region. These may be obtained from many sources,
including NatureServe network programs, the U.S. Geological Survey
(USGS) Gap Analysis Program, university and natural history
museums, and state wildlife or natural resource agencies.

e A list of legally-protected elements that occur in the planning region,
obtained from the planner and/or regulatory institution(s).

e A list of other culturally-valued elements that occur in the planning
region, obtained from the planner.

Other helpful information for the element selection process includes
e An inventory and description of the data available for each element,
such as
o Geographic Information Systems (GIS) layers showing
locations of occurrence;

o Attribute information for occurrences (needed for
Conservation Value analyses), specifically
viability/ecological integrity and confidence data;

o Legal status information (e.g., state/provincial and federal
endangerment status);

o Vulnerability status information (e.g., NatureServe
conservation status, IUCN ranks).

e The budget available for data development, which can include
formatting data for the Vista data model, new mapping or field
studies, and predicted distribution modeling
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e from the planner and/or regulatory institution(s).
For expedited input of element properties, inputs can include

e A single shapefile containing the required set of attributes for all the
elements and formatted to fit Vista specifications;

o Elements with associated attributes (excluding spatial data) selected
from a NatureServe Web Service database.

Required inputs for the element editing process are
o Element(s) with assigned properties in the Vista project.

Methods Summary
Select Elements

Elements to be included in planning for the area of interest can be identified
using several sets of criteria, along with consideration of the available
distribution and attribute data for occurrences of each element. For a typical
project three groups of elements will be represented on the list, as follows:

Biodiversity surrogate elements: The subset of all elements occurring in
the planning region that, if conserved, is expected to adequately
conserve all components of biodiversity.

Legally-protected elements: All elements that must be conserved in the
planning region in order to meet legal obligations. There may be
considerable overlap of these elements with the biodiversity surrogate
group, but the legally protected group may also contain elements not
necessary or appropriate for a surrogate role.

Other culturally-valued elements: Any other elements that are desired
for conservation in the planning region. The culturally valued group may
be comprised of any elements that are compatible with other selected
elements. That is, if conserved in the same location as biodiversity
surrogate or legally-protected elements, they would not interfere with
the viability of those elements. Culturally valued elements need not be
biological, and could include such features as scenic views,
archaeological sites, prime farmland, etc., provided that the intensity of
land use associated with these elements does not increase from current
conditions.

Note that before actually beginning the process of selecting elements, the
planner and database development team should discuss the values,
resources, and time available for developing the element information
needed for planning analyses. Ideally, planners will want to evaluate and
develop a plan that includes the full suite of biodiversity surrogate elements
in their region, but it may be preferable in some cases to select a smaller
subset of elements (e.g., legally-protected species). Because developing the
element information is likely the most expensive and time-consuming part
of implementing Vista for planning analyses, the element selection effort
must be scaled to the available time and resources. Vista provides two
import functions that can be used to expedite the entry of element
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properties - importing from shapefiles and from NatureServe Web Services,
both of which are described in the final "Input element names into Vista"
task listed below.

Edit Elements

The properties of elements that are already included in a Vista project can
be modified. The editing process may be used to change the properties for
either a single element individually, or for a designated group of elements
simultaneously.

Select the appropriate type of edit to see a description of the process.
2Edit properties for a single element
2IEdit properties for a selected group of elements simultaneously

Background

Many conservation methodologies are focused primarily on conserving
natural areas, generally designed in the form of core areas and linkages.
While the development of natural areas is important to conservation,
designing such areas in the planning region without considering the needs
of specific elements cannot ensure the conservation of biodiversity or other
elements of value. Rather than focusing exclusively on developing patterns
of natural areas on the landscape, the methodology utilized in Vista focuses
on maintaining the viability of specific elements, which is more of a content
approach to conservation. The identification of an adequate number of
viable occurrences within the planning region to meet element conservation
goals will then result in identification of the most effective areas in the
region for conservation.

Biodiversity Surrogate Elements

Biodiversity is a contraction of the term "biological diversity", which refers
to the variety of life forms, the ecological roles they perform, and the
genetic diversity they contain (Wilson 1988). The complete biodiversity of
any specific area is virtually impossible to catalogue due to the multitude of
species that are likely to be present. Understanding ecological processes
and dependencies among elements in that area adds even greater
complexity to the task of fully characterizing biodiversity. Thus, it is
impractical, if not impossible, to include all elements within the planning
area for use in analyses. It is, therefore, necessary to select a limited set of
elements that is representative of all (or nearly all) biological diversity in
the region. Through conservation of occurrences of these elements across
the planning area, it is hoped that the ecological environments and dynamic
interactions that support the vast majority of species are effectively
secured.

Biological elements will range in status and distribution from common
elements that are widespread throughout the planning region, to rare
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elements that are restricted to perhaps a single, small occurrence. In
addition, the status of elements in the region may be related to their global
status. For example, an element having many occurrences in the planning
region may appear to be very common and, thus, of little conservation
interest; however, if the global status of that element indicates that it is
very rare and may perhaps be endemic to the planning region, it would then
be considered to have very high conservation value.

The objective for the selection of biodiversity surrogate elements is to
ensure that different levels of biological and ecological organization
(specifically ecological systems, communities, species assemblages, and
individual species) are represented within the set of selected elements. This
approach to biodiversity surrogate selection reflects a "coarse filter/fine
filter" hypothesis. Specifically, this hypothesis states that by conserving
multiple, high-quality occurrences of all representative ecological system
types for a given planning area, the majority of native biodiversity is likely
to be supported. However, this "coarse filter" alone would not likely
encompass the ecological processes that support all biodiversity, particularly
those elements that are rare, and thus not reliably found within most
examples of ecological systems. Therefore, additional elements, specifically
those that are imperiled or vulnerable, are also needed &endash; in the
"fine filter." Experience suggests that this is the most efficient and effective
approach to capturing biodiversity in a network of reserves (e.g., Jenkins
1976, 1985; Noss and Cooperider 1994, Groves et al. 2002, Kintsch and
Urban 2002). The coarse filter/fine filter approach also helps to minimize
complexity and cost associated with strict species-based approaches (e.g.,
Scott et al 1987, Beissinger and Westphal 1998, Willis and Whittaker 2002)
while allowing sufficient flexibility to integrate new approaches as technical
hurdles are overcome (e.g., Fleishman et al. 2001, Carroll et al. 2001, Scott
et al. 2002).

Applying the coarse filter/fine filter approach to the element selection
process, all natural/semi-natural ecological systems (described below) that
are native to the planning region should typically be included.

Ecological systems are comprised of assemblages of biotic
communities that occupy similar environments and function under
common ecological processes.

Terrestrial ecological systems are defined by NatureServe in a
standard classification using vegetation structure and composition
and various abiotic components, such as soil features, and natural
dynamics, such as riverine flow regime or natural fire dynamics. For
example, most recurrent assemblages of vegetation are strongly tied
to specific landscape features that influence moisture, nutrient, and
often disturbance regimes. These landscape features can also
constrain, and therefore define, the typical spatial character of
associated vegetation. The integration of these biotic and abiotic
components is used to define ecological system types. Examples of
terrestrial ecological systems include
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e (California Central Valley Pine-Oak Woodland and Savanna;
e Atlantic Coastal Plain Tidal Swamp;

e Rocky Mountain Dry-mesic Subalpine Spruce-Fir Forest and
Woodland.

Aquatic ecological systems are analogous broad-scale units in the
aquatic realm. They are based on environmental or physical features
that shape key ecosystem processes (hydrology, water chemistry,
sediment transport), and that influence the distribution and
composition of biological assemblages. Aquatic ecological systems are
defined by unique combinations of 1) general physical features
(typically stream size, elevation and hydrologic regime); and 2) the
broad geographic area (termed an ecological drainage basin) within
which the stream occurs. Examples of freshwater aquatic ecological
systems include

e Colorado - San Juan Basin: Headwater/creek, montane
elevation, intermittent flow;

e Colorado - San Juan Basin: Montane to Sub-alpine Steep
Perennial Headwater and Creek on alluvium, colluvium, and
sand.

Along with ecological systems, communities (described below) that are
vulnerable or imperiled (i.e., that have a NatureServe global conservation
status of G1-G3, or that lack an assigned status but are known by regional
experts to be vulnerable) should also be selected using the coarse filter/fine
filter approach. Occurrences of these communities typically represent rare
environmental settings, and are thus unlikely to be represented solely
through conservation of the coarser-scale ecological systems.

Ecological communities are local-scale units that represent
assemblages or combinations of species that recur predictably across
the landscape in conjunction with relatively local-scale variations in
environmental features.

Terrestrial ecological communities (e.g., associations from the
National Vegetation Classification; see Grossman et al 1998,
NatureServe 2002) are defined by similar structural and
environmental features, and are nested or grouped into broader
ecological systems. Examples of terrestrial communities include

e Abies lasiocarpa / Juniperus communis Woodland;

e Foothill Pine-Interior Live Oak/ Wedgeleaf Ceanothus [Pinus
sabiniana-Quercus wislizeni/Ceanothus cuneatus] Woodland
association, which is nested within the more broadly defined
California Central Valley Foothill Pine-Oak Woodland and
Savanna ecological system.

Aquatic macrohabitats is a term used by NatureServe for units that
are analogous to terrestrial plant associations, representing the
ecological community scale in the aquatic realm. Aquatic
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macrohabitats are units of streams, lakes, and coastal marine
environments that are relatively homogeneous with respect to size,
and thermal, chemical, and hydrologic regimes. Each macrohabitat
type represents a recurring physical setting that is thought to contain
distinct biotic communities. Aquatic macrohabitats that share similar
environmental and hydrologic-process features are nested or grouped
into broader aquatic ecological systems. An example of an aquatic
macrohabitat is

e Colorado - San Juan Basin: Montane to Sub-alpine Steep
Perennial Headwater and Creek on alluvium.

In addition to ecological elements, vulnerable or imperiled species should be
included (as the fine filter) when utilizing the coarse filter/fine filter
approach for selecting elements to insure that biological diversity is
adequately represented in the planning region.

Vulnerable species assemblages are areas that support aggregations of
multiple migratory species (which may not be imperiled) during periods in
their life cycle or during their annual migrations, and should be considered
in the element selection process. These areas are deserving of special
conservation attention to ensure that healthy populations of these several
species persist. Examples of mixed species animal assemblages include
shorebird migratory concentration areas, colonial wading bird colonies,
salmonid migratory corridors, and bat hibernacula.

Species (or subspecies) known to occur within the planning area should be
evaluated using several criteria in order to determine which of these
elements would best add to the representation of biodiversity in the
planning region. These criteria also extend to species known or believed to
be extirpated from the planning area, but which have a high potential for
re-introduction. Existing data in one or more NatureServe network program
databases, along with local expert knowledge, are needed in order to
rigorously apply these criteria, described below.

Imperiled and Vulnerable species (or subspecies), designated with a
NatureServe global conservation status of G1-G3 (T1-T3), are
recognized by NatureServe as critically imperiled, imperiled, or
vulnerable throughout their range and so are at some risk of
extinction. These assigned status ranks are regularly reviewed and
updated by experts, and take into account the number of occurrences
of the element, the viability or integrity of occurrences, population
size, range size, area of occupancy, the trends in each of these
preceding factors, threats, protection status, intrinsic vulnerability,
and environmental specificity (Master et al. 2003). It is worth noting
that the categorization of "vulnerable" as used here is substantially
more inclusive than that currently applied by the IUCN Red List of
Threatened Species, and typically includes taxa in IUCN’s lower risk
category of "near-threatened" (Mace et al. 1994).

Special Concern species (or subspecies), designated with a
NatureServe global conservation status of G4-G5 (T4-T5), are not

54



The Element Database

considered at risk of extinction, but merit selection if one or more of
the following categories is applicable:

Declining species exhibit significant, long- or short-term declines
in habitat and/or numbers across their range, and are subject
to a high degree of threat such that if the declines continue
they would soon be ranked G3 or higher. Determinations of
declining G4-G5 species are based on information from sources
such as Breeding Bird Survey trends, expert knowledge, and
data from NatureServe network programs.

Vulnerable to future decline is used to characterize species that
are usually somewhat abundant and may or may not be
declining, but have some aspect of their life history that makes
them especially vulnerable to future decline. Examples include
migratory species that are concentrated in specific areas during
their migrations, and species that range, as individuals, over
large areas (i.e., regional-scale species) and are vulnerable to
habitat fragmentation due to their broad regional landscape
requirements.

Endemic species are restricted (either year-round, or in their
breeding or nonbreeding season) to a planning area, or nearly
restricted (i.e., greater than 90% of the total distribution/range
of the element lies within the area), and therefore conservation
action within the planning area contributes disproportionately
to their persistence.

Widely disjunct is used to characterize species with subpopulations
in the planning area that are geographically isolated from other
subpopulations (i.e., greater than several hundreds of miles),
at distances that are likely to support distinctive genetic
character because of the absence, or near absence, of gene
flow to other subpopulations.

Keystone species are those whose presence in viable
subpopulations have a disproportionate impact on ecological
processes, thus affecting habitat requirements for a large
proportion of other species. Examples include beaver and
prairie dog.

Relationship between Regional Assessments and Sub-Regional
Analyses

Actions undertaken to make land use decisions and implement conservation
strategies operate at multiple scales (Johnson et al. 1999, Noss 2000).
Therefore, regional biodiversity assessments may impact the element
selection process at sub-regional scales. For example, several hundred
elements may drive a conservation assessment for a given region. Explicit
objectives for element representation may then establish a regional vision
for conservation that addresses all of those elements. That process may
provide appropriate context such that some conservation elements from
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that regional list influence element selection for a county within that region.
To illustrate, a species may not strictly meet the Special Concern criteria for
"endemic" or "widely disjunct" in the context of a particular county, but
would easily meet those criteria from the context of the ecoregion(s) that
include(s) the county. In such cases, it would be appropriate to select the
species for inclusion in the conservation planning analyses for the county. In
other circumstances, a particular element may indeed occur within a specific
county, but there may be better places &endash; from a regional
perspective &endash; to meet conservation objectives for that element. For
example, a vulnerable species or common ecological system type may have
only poor quality occurrences within the county and have many, much
better occurrences in adjacent landscapes outside the county. Thus, there
may be elements occurring in the county that meet the selection criteria
but, given the broader regional context, are best left off of the biodiversity
surrogate selection list. However, such elements, if valued for their
presence in the county, could still be included on the other culturally-valued
elements list. In each of these cases, it is important to solicit expert
knowledge and judgment when evaluating elements, and then fully
document the resulting decisions.

Limitations

The initial selection of elements for consideration is a complex task that
requires scientific knowledge, but must also incorporate the social values of
the planning region. It should not be done hastily without education about
the role the planning region plays in conserving some elements, especially
the "non-glamorous" species that might otherwise be ignored. Scientific
knowledge is also very incomplete, especially when it comes to less-
conspicuous elements and the classification of some types of communities
and ecosystems. New elements or new range extensions of elements will
likely be discovered in the planning region periodically. Therefore, the act of
element selection should be considered a dynamic activity that should be
revisited frequently. The methods described in this section for selecting the
subset of elements should be considered guidelines to be modified by local
experts.

References

Beissinger, S.R., and M.I. Westphal. 1998. On the use of demographic
models of population viability in endangered species management.
Journal of Wildlife Management 62(3):821-841.

Carroll, C., R.F. Noss, and P.C. Paquet. 2001. Carnivores as focal species for
conservation planning in the Rocky Mountain region. Ecological
Applications 11(4):961-980.

56



The Element Database

Fleishman, E., R.B. Blair, and D.D. Murphy. 2001. Empirical validation of a
method for umbrella species selection. Ecological Applications
11(5):1489-1501.

Grossman, D.H., D. Faber-Langendoen, A.S. Weakley, M. Anderson, P.
Bourgeron, R. Crawford, K. Goodin, S. Landaal, K. Metzler, K.D.
Patterson, M. Pyne, M. Reid, and L. Sneddon. 1998. International
classification of ecological communities: Terrestrial vegetation of the
United States. Volume I: The vegetation classification standard. The
Nature Conservancy, Arlington, VA.

Groves, C.R., D.B. Jensen, L.L. Valutis, K.H. Redford, M.L. Shaffer, J.M.
Scott, J.V. Baumgartner, J.V. Higgins, M.W. Beck, and M.G.
Anderson. 2002. Planning for biodiversity conservation: putting
conservation science into practice. Bioscience 52:499-512.

Jenkins, R.E. 1976. Maintenance of natural diversity: approach and
recommendations. pp 441-451 In proceedings of the Forty-first North
American Wildlife and Natural Resources Conference, Washington,
D.C.

Jenkins, R.E. 1985. The identification, acquisition, and preservation of land
as a species conservation strategy. Pp. 129-145 In R.]. Hoage, ed.
Animal Extinctions. Smithsonian Institution Press, Washington.

Johnson, K.N., F. Swanson, M. Herring, and S. Greene. 1999. Bioregional
assessments: Science at the crossroads of management and policy.
Island Press, Washington DC. 398 p.

Kintsch, J.A. and D. L. Urban. 2002. Focal species, community
representation, and physical proxies as conservation strategies: a
case study in the Amphibolite Mountains, North Carolina, U.S.A.
Conservation Biology Vol. 16 No.4 pp. 936-947.

Mace, G. M. and Stuart. S. N. 1994. Draft IUCN Red List Categories, Version
2.2. Species 21-22:13-24.

Master, L. L., L. E. Morse, A. S. Weakley, G. A. Hammerson, and D. Faber-
Langendoen. 2003. Heritage conservation status assessment factors.
NatureServe, Arlington, VA.

NatureServe. 2002. International classification of ecological communities:
Terrestrial vegetation of the United States. NatureServe, Arlington,
VA.

Noss, R.F. 2000. Maintaining integrity in landscapes and ecoregions. Pages
191-208 IN: Pimentel, D., L. Westra, and R.F. Noss, eds. 2000.
Ecological integrity: Integrating environment, conservation, and
health. Island Press, Washington DC.

Noss, R.F. and A.Y. Cooperrider. 1994. Saving nature’s legacy. Island Press,
Washington D.C.

Poiani, K.A., B.D. Richter, M.G. Anderson, and H.E. Richter. 2000.
Biodiversity conservation at multiple scales: Functional sites,
landscapes and networks. Bioscience 50(2):133-146.

57



Vista Users Manual October 22, 2013

Scott, J.M., B. Csuti, J.D. Jacobi, and J.E. Estes. 1987. Species richness: a
geographic approach to protecting future biological diversity.
Bioscience 37: 782-788.

Scott, J.M., P.J. Heglund, M.L. Morrison (eds.). 2002. Predicting species
occurrences: issues of accuracy and scale. Island Press, Covelo, CA.
840 pp.

Willis, K.J., and R.]J. Whittaker. 2002. Species diversity &endash; scale
matters. Science 295:1245-1248.

PROCESS FOR SELECTING ELEMENTS

rIdentify biodiversity surrogate elements

Two sets of criteria are used to select elements that will serve as surrogates for
biodiversity in planning for the region of interest. Elements should represent
multiple levels of ecological organization, varying degrees of rarity, vulnerability,
and endemism, as well as multiple geographic scales of habitat/area requirement
(see Table 1 criteria below). Elements of biological diversity (i.e., ecological
systems, communities, species assemblages, and species) that meet at least one
of the criteria in these tables should be placed on the list of selected elements.

Table 1. Core selection criteria for biodiversity surrogate elements

|.  Ecological systems

A All naturalfzemi-natural terrestrial ecdlogical systems (as defined by MatureServwe*that
are known to occur inthe planning area, representing local | intermediate, and coarse
zcaled types 1

B. Aallnaturalfzemi-nstural agustic ecological svstem s (a2 defined by MNatureServe) that

are knowan to occur inthe planning area, representing local, intermediate, and coarse
zcaled types

II. Ecological communiti es

A, Rare natural/zeminatural terrestrial plant associations with & MatureServe global
conservation gatus of &1-53%

B. Rarenatural/zeminatural aguatic macrohabitats with & global s atus of G1-G3

C. Vulnerahle spedes azsemblages (g.4., areas where concertrations of migratary species
[afe il g

. Species (induding infraspecifictaxa)
& Species with a MatureServe global conservation status of G1-G3; subspedesivarieties
with a global fatus of T1-T3
B. ZSpecies(subspedes) with a global status of G4-G5 (T4-T2), that on the whale are
"of concern" by virtue of:
1. Experiencing significant decline across their range

2. Currently stakle, but vulnerable to future declines, due for example to their broad
regional land scape reguirements or to their concentration in paricular areas durng
their migrations

3. Considered endemic to the planning ares
Digributed in widely digjunct ococurrencasinthe planning ares
Considered to be ‘keystone” zpecies
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* Available mapped information will be used to depict the standardized ecological system units,
minimizing circumstances where nonstandard units are included in Element Value Layers used for
Conservation Value analyses

+ Geographic scale sensu Poiani et al. 2000, with applications to terrestrial ecological systems is
provided in Appendix C.

+ NatureServe conservation status definitions are provided in Appendix B.

Additional elements that are determined to be important for representing
biodiversity in the planning region and for which occurrence information may be
available should also be included on the list of selected elements (see Table 2
criteria below). For example, species with a NatureServe conservation status of
G4-G5/S1-S3 (i.e., globally secure / subnationally critically imperiled to
vulnerable) for which insufficient knowledge exists to determine whether the
"declining," "vulnerable," or "disjunct" criteria in Table 1 apply may serve as
adequate additional surrogates for biodiversity based on their subnational status.

In some planning regions, community occurrences with a NatureServe
conservation status of G4-G5 (i.e., globally secure) may be one of the only
sources of community data, including information on attributes of ecological
occurrences (e.g., ecological integrity). Because every community can be linked
directly to a standard ecological systems classification, occurrences of
communities can be linked to comprehensive ecological systems layers for the
planning region that utilize such classifications. This may result in high quality
occurrence data for a particular community being substituted for that portion of
the coverage designated as the corresponding ecological system.

Availability of information on occurrences and the budget for data development
can both influence element selection. For example, where detailed maps and
ranked occurrences of ecological systems are lacking and the budget is
inadequate to produce such information, maps depicting contiguous natural/semi-
natural lands may be the only means of depicting ecological diversity. Such maps
may be developed through simple means with land use/land cover data, or
through more sophisticated methods, for example using the process outlined for
landscape integrity layers in the section on creating element distribution layers.

Table 2. Augmented selection criteria for biodiversity surrogate elements

A, Species (subspecies) with a Nature Zerve global conservation status of G4-G32 (T4-TS) *
thiat on the whole are "of concern' by vitue of their subnational status

1. G4-G3151-53 species

B. Communities with a MatureZerve global conzervation status of G4-GS
1. G4-GS community occurrences
2. Contiguous naturalisemi-natural lands

* NatureServe conservation status definitions are provided in Appendix B.

rIdentify legally-protected elements

Legally-protected elements should be identified by the planner and regulating
institution(s), such as the U.S. Fish and Wildlife Service, National Marine Fisheries
Service, state fish and game agency, etc. Legally-protected elements that meet
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either of the criteria in Table 3 below should be placed on the list of selected
elements. In addition, elements that are not truly protected under the law but are
on "priority" or "watch" lists that cause higher scrutiny of conservation plans are
typically treated like legally-protected elements.

Table 3. Selection criteria for legally-protected elements

1. Legally ligted species, under federal andfor state law

2. Legally designated lands and waters falling under protective status (e .g., designated
wetlands, caves, designated steep slopes, designated riparian set-back s, hydrological
recharge areas)

The availability and quality of spatial and attribute data for occurrences of legally-
protected elements is likely to be better than that of other elements due to the
mandated conservation of these elements. Objectives and product requirements
for these elements (e.g., documentation and data resulting from planning
analyses must be defensible in court) should be established with the end user
prior to evaluating the suitability of occurrence data.

rIdentify other culturally-valued elements

Other elements can be imported into Vista and analyzed along with the
biodiversity surrogate and legally-protected elements, provided that they are
compatible with such elements if conserved in the same location together.
Examples include:

Biological elements
e Non-threatened species of economic and cultural importance
o "Heritage" trees of specimen size and age

Culturally-significant features
e Archaeological sites
e Historic farms

Other socially-desired features
e Scenic view areas or features
e Prime agricultural areas

o Characteristic natural areas lacking conservation quality for biodiversity or
legal protection.

In order for a culturally-valued element to be considered for inclusion on the list
of elements evaluated in planning for the region, the element must meet a set of
criteria (see Table 4 below). These criteria are designed to ensure that the
element has the necessary attributes for conservation planning analyses, and that
it is compatible with other biological elements conserved at the same location
(i.e., its conservation will not adversely affect any other elements, considering
both present conditions as well as future effects of conservation in terms of, for
example, site development or visitation of historic features).
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Examples of elements that are typically lumped into open or green space
conservation, but which may be incompatible with other conservation elements
include

e Recreation parks or trail corridors;

e Agricultural lands where intensity of practices may increase in the future
(e.g., clearing hedgerows, drainage, pesticide application);

e Intensely managed forestland, shrubland, or grassland;

e Streams or lakes that may be managed in ways that change habitat
structure, temperature, chemistry, or that may be stocked with exotic
species.

The emphasis for all elements should be conservation of the compatible features
themselves. Associated human activities such as recreation, resource extraction,
alteration of the natural land cover, etc. should be described as land-uses in
scenario evaluation to determine their compatibility with the conservation
elements. In this way &rdquor;high quality farmland” can be a conservation
element but associated agricultural management practices would be land-uses in
a scenario to be evaluated for their potential threat to other elements.

Table 4. Selection criteria for other culturally-valued elements

1. Element can bhe mapped with distind spatial houndares

2. Element can he attriibuted like other biological elements intemns of vishilitwinteghty of
occurtences and confidence in presence (not required, but useful for Conseryation Value
analyzes)

3. Element can he weighted in conservation impotance relative to other elements
4. Element can have guantitative represantation goals

4. Element is compatible with the ather biolodical elements conserved at the same
lacation

rInventory and assess available data for selected elements

The selection of elements can be limited by the adequacy of existing data, and
the time and budget available to format available data according to the Vista data
model, or to develop new data through mapping, field survey, and modeling.
Spatial data requirements for elements are described in the Element Distributions
section and, for the Conservation Value analyses, required viability/integrity and
confidence attribute data are described in detail in their respective sections. The
requisite requirements for different analyses may be useful in evaluating whether
a particular element should, on the basis of available data and/or data needed, be
included on the selected elements list.

The following information is required in order for an element to be included in
planning analyses using Vista:

e A geographic information system (GIS) layer of the spatial distribution of
the element, in vector format; the resolution and precision of the layer
must be appropriate for the planning analyses (e.g., very coarse field
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guide range maps will not be suitable for identifying areas to be
conserved in a planning project)

If Conservation Value analyses are to be performed, then the following additional
attribute information may be needed:

e Information that can be used to determine a value representing the
viability/ecological integrity of each occurrence in the distribution layers

e Information that can be used to determine a value representing the
confidence of each occurrence in the distribution layers

If Land Use and Conservation Scenario Evaluations are to be performed, no
additional attribute information is required. However, the evaluations will be
more informative if a minimum required area (if applicable) and conservation
goal for the element (e.g., occurrences, or total area of occurrence, in compatible
lands) are established.

rInput element names into Vista

Elements can be entered into Vista immediately following creation of the selected
elements list, or entry can be deferred until distribution layers have been
developed and attribute values have been assigned (if appropriate) so that all
element information can be entered into the system at once (see the Process for
Creating Element Distribution Layers). However, it may be helpful to input the list
of elements before obtaining and developing element data, essentially creating
the element records to which distributions and other information can later be
added.

If the decision is made to create element records before obtaining/developing
additional element data, see the Vista Element Properties window, specifically the
initial data entry steps on the General tab, and optionally the Categories tab, for
a description of the process for entering selected elements into Vista.

Expediting the input of element properties
Entry of elements and some of their associated attributes into the Vista Element
Properties window can be expedited through use of a function for importing
element data directly from:

e A shapefile, or

e NatureServe Web Services.

Import element properties from a shapefile

This function provides the ability for Vista users to import properties for multiple
elements from a single shapefile, and is accessed by selecting Project Import
Element Properties from File... from the Vista menu. In order to utilize this
import function, first a shapefile containing attributes for all the elements to be
imported must be created. The shapefile must be formatted to fit Vista
specifications, which were designed to be easily compatible with Biotics data
exports.
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Shapefile Specifications

The following fields are mandatory in order to utilize the Vista functionality for

importing element properties from a file:
FID
Shape
FEATURE_ID
EOQ_ID
ELCODE
EO_NUMBER
SNAME
SCOMNAME
DATASENS
EORANK
GRANK
SRANK
FEDERAL
SPROT
LASTOBS
DESCRIPTIO
EODATA
BESTSOURCE
MANAME
COUNTY
EOSIZE_AC
REP_ACC
LOC_UNCERT
QC_STAT
SYMB
MAPLABELDS
MAPLABEL

Note that the values contained in these fields cannot contain # < > /\ | : + *?
and that entries with unique scientific names must also have unique common
names.

Once the shapefile containing these attributes for the elements of interest has
been created, from the Vista menu select Project » Import Element Properties
from File... to import the shapefile, and complete data entry on the resulting
Element Import Form.

Import element properties from NatureServe Web Services

Entry of elements into the Vista Element Properties window can also be expedited
through the use of NatureServe Web Services, which provides data on over
70,000 of the plant and animal species of the U.S. and Canada. The import from
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web services function allows Vista users to search the NatureServe Web Services
database, select desired elements, and then import the properties for those
elements to the Vista project. Note, however, that spatial files will not be
imported because of data sensitivity issues.

The import process populates the Vista Element Properties window with following
fields for each element created:

Name

Default Name

URL

Element Type category
G-Rank category

To access the function select Projectr Import Element Properties from Web
Service... from the Vista menu, and then complete data entry on the resulting
Vista Element Import window.

Steps in the Element Editing Process

ELEMENT PROPERTIES WINDOW

The Element Properties - <New> window is displayed by either clicking the
New... button on the Element List window or choosing Selection *New Element
from the NatureServe Vista menu while an element is highlighted in the Vista
Table of Contents. The new properties window is used to add a new element,
along with associated distribution layers and attribute data, to the project for use
in analyses.

The Element Properties window consists of four tabs for recording specific types
information on elements General, Spatial, Categories, and Compatibility.
Depending on the analyses to be performed, different fields may be used, and
data input may occur at different times. Specifically, some of the items on the
General and Spatial tabs are completed for Conservation Value analyses only,
while the Compatibility tab is used strictly for Land Use and Conservation
Scenario Evaluations.

Note that the \“* button located next to an item can be used to record additional
information related to that item (see the Documentation Window topic for more
details).

Add an element:

GENERAL TAB INPUT
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Element Properties - <New>

General ISpaliall Categories | Compatibity |

Harme I A Cancel
Alemate Name | ol
URL | _I L Help I
I™ Restricted
Description
Measured by

+ Lrea (acres)

" Dccurrences

™ Has a minimum size for viability
Min Size I acres L
™ Has a condition threshold

Condgtion threshold |

1. Specify a name for the element in the Name field. Typically this will be
the common name used for the element. The <New> on the window title
will change to the name of the new element as the entry is typed in.

2. Specify another name for the element in the Alternate Name field.
Provided that the previous Name field contains the common name for the
element, this field is generally used for its scientific name.

3. Enter a web address in the URL (Uniform Resource Locator) field that
provides information related to the element (e.g., NatureServe Explorer).

The J button can be used to open an explorer window that goes directly
to the URL entered in the field, or if there is no address specified, the
explorer default window will open.

4. If the ability to edit the element data should be limited to members of the
data development team, place a check in the Restricted checkbox.

5. Enter a brief description of the element in the Description field, if desired.

Note: If records are being created for selected elements before additional data
has been obtained/developed, data entry for the remaining fields on this tab, as
well as for the_Spatial tab and Compatibility tab (if needed), can be deferred until
distribution layers have been developed for elements (see the process for
developing distribution layers), and any attributes have been assigned (see
processes for assigning viability/integrity values and confidence values). It may
be a more effective use of data entry time to open each element record only once
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to enter all of this information at the same time, rather than repeating the
process several times to enter each of these items separately.

6. Indicate whether the distribution of the element is represented by area or

by distinct occurrences using the appropriate Area or Occurrences radio
button.

. Indicate whether there is a minimum size required for viability of the

element in the checkbox, and if so, enter the Minimum Size. This
minimum size value is used to exclude occurrences (i.e., 1 occurrence = 1
record in a distribution shapefile) that do not overlap with both a
"compatible" land use and a "reliable" policy in _Scenario Evaluation
analyses, AND that fail to meet the element's condition threshold, from
the total to be compared with the minimum size. If the area of the
occurrence is less than the designated minimum size, the entire
occurrence is not considered to be viable and is excluded from analyses.

. Indicate whether there is a threshold for condition of the element in the

checkbox, and if so, enter a value (ranging from 0.0 to 1.0, low to high
threshold, respectively) for Condition Threshold. The condition
threshold value is used to exclude data to be included in analyses on the
basis of failing to meet minimum condition requirements to be considered
viable. Condition threshold values specified in this field should result from
running models in the system, rather than from element quality data.

. To close the window and save the data entered in the element record click

OK; otherwise, click Cancel.

SPATIAL TAB INPUT
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Element Properties - <New>

General Spatial ICalegoriesI Compatibiity |

Distrbution Layer | 7] (& ok |
istribution Layer | <None> ¥ . -
x : Cancel l
Cell size to use for conversion | 1 acres AP
Viability/Integrty
! Hel
& Atibute of Distibution | R4 s L
" Raster Layer l None ._'_I &
Confidence in Distribution ‘.
& Atibute of Distibution | =l Mg
" Raster Layer | .LI &
" Single Value |
Map Context|< None > _'_I

1. Select the distribution layer for the element from the drop-down menu of

the Distribution Layer field, or by using the & ArcCatalog button to
browse to the layer. (Layers will be displayed in the drop-down menu only
if the layer is the correct feature type and is included on the Display Type
tab of the Table of Contents [TOC].) See the Element Distributions section
for more details on distribution layers.

2. Enter a value indicating the cell size to be used for conversion. For a
discussion of optimal cell size to be used for a planning project, see the
Determining Grid Cell Size topic.

Note: If Land Use and Conservation Scenario Evaluations are to be
performed, the grid cell size used to create the visualization layers
generated by a_Scenario Evaluation is set in this field. If this cell size
differs greatly from the cell size specified for the scenario used in the
evaluation (set in the Scenario Properties window), the visualization layers
may not overlay the scenario correctly.

If Conservation Value analyses are to be performed, data entry for the fields
contained in the Viability/Integrity and Confidence in Distribution group boxes
(described in the following steps 3 and 4) can be deferred until values for these
attributes have been assigned (see the sections on Viability/Integrity and
Confidence for details on these attributes).

3. If Conservation Value analyses are to be performed, indicate
whether the viability/integrity value is an attribute of the distribution
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layer for the element, or is represented by a raster layer using the
appropriate radio button.

If a raster layer is used, select the layer from the drop-down menu
associated with the raster layer, or browse to the layer using the
ArcCatalog button.

See the Viability/Integrity section for more details on this attribute.

. If Conservation Value analyses are to be performed, indicate

whether the confidence value is an attribute of the distribution layer
for the element, is represented by a raster layer, or will consist of a
single assigned value for all occurrences of the element, using the
appropriate radio button.

If a raster layer is used, select the layer from the drop-down menu
associated with the raster layer, or browse to the layer using the
ArcCatalog button.

If a single value for confidence is to be used, record that value in the field
next to the Single Value radio button.

See the Confidence section for more details on this attribute.

5. Select from the Map Context drop-down menu an existing context to be

used in creating reports for the element, if any. If a map context needs to
be created for the element, see the topic entitled Map Context Properties
Window.

. To close the window and save the data entered in the element record click

OK; otherwise, click Cancel.
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CATEGORIES TAB INPUT

Element Properties - <New>

General | Spatial  Categories ICompatibﬂyl

I _'_I System Category
Critically Imperiled [G1) Cancel
Critically Imperled(subspecies or ﬂ.l
Imperded (G2)

. ... . Dd |
Imperled(subspecies or vaneties’ Help
Vulnerable (G3) —'

Vulnerable(subspecies or varietie
Apparently Secure (G4)
Appatently Secure{subspecies ol
Secure (G5)

Secwe(subspecies or vaneties) (
Unrankable (GU)

Unrankable [subspecies or variel
Unranked (GNR)
Unranked(subspecies or varietie:
Possibly Extinct (GH)

Possibly Extinct(subspecies or ve
Presumed Extinct (GX]
Presumed Extinct{subspecies or
Not applicable (GNA)

Not applicable(subspecies or var

Information on Category Systems to which an element belongs can be entered at
any time once the element record has been created. Several default categories
are provided in Vista, so it may be useful to indicate any of the default
categories that apply initially, and then create additional categories and assign
elements later as needed for developing Filters, conservation Goal Sets, and
Weighting Systems, and performing analyses. To create a new category system,

see the Category System Properties window section for details.

1.

To specify a category system to which the element belongs, select the
Category System from the drop-down list in the upper left of the window.
A list of the categories within that system will be displayed below the
system name.

. Select the category to which the element belongs, and then click the Add

button. The name of the system and category to which the element
belongs will be displayed in the right pane of the window.

Repeat the system/category selection and add process to specify
additional categories as needed.

. To delete an element from a category system, select the system and

category in the right pane and click the Del button.

. To close the window and save the data entered in the element record click

OK; otherwise, click Cancel.
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COMPATIBILITY TAB INPUT

Element Properties - <New>

General | Spatial | Categories Compatibity |

= @ Maintain Primarily for Natwal Values: o " K
0 Biodiversity conservation: : L
0 Natural area recreation and open spac
0 Unknown specific natwal use:

= 0 Maintaned Promarily for Working/Occupied
0 Low intensity working landscape:

Help

0 Intensely managed working landscape:

0 Low-density development:

0 Unknown specific working/occupied u
=1 0 Utilized Primarily for Infrastructure:

0 Cleared transmission comidor:

0 Minor road:

0 Major road:

A Mllee hiwbiiiimin
< > Responses... l

An indication of the degree to which implementation of a specific Land-use Intent
(LUI) category (described in Appendix F) is compatible with an element - that is,
will permit the element to persist - is recorded using this window. More
specifically, implementation of compatible LUIs will permit a species to remain
viable or an ecological element to maintain ecological integrity. Scenario
Evaluations, used to assess element compatibility with various land use scenarios
in terms of meeting conservation goals, are dependent upon these compatibility
assignments for accurate results, so it is strongly recommended that only
experts on the element assign compatibility. Any decisions related to

compatibility should be recorded (using the “ button to access the associated
Documentation Window) to allow peer review and/ or legal review.

For more details on compatibility, see the Land Use and Conservation Scenario
Evaluations section.

1. If Land Use and Conservation Scenario Evaluations are to be
performed, indicate the degree to which the element is compatible with
each of the NatureServe Vista LUI categories by clicking on the LUI to be
assigned, and selecting the appropriate compatibility response from the
list in the column to the right.
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Assigning a response value to a major LUI category (e.g., "Maintain
Primarily for Natural Values") will cause the system to automatically assign
the entire category the same value (i.e., both the major category name and
all of its associated child [minor] categories). However, assigning a
compatibility response for a minor category LUI (e.g., "Biodiversity
conservation") will not cause any other items in the category to be
automatically designated.

2. To edit or add a new value to the list of compatibility responses, click the
Responses... button to open the Compatibility List window.

3. To close the window and save the data entered in the element record click
OK; otherwise, click Cancel.

Edit Element Information:

Element properties can be edited either individually, or for multiple elements
simultaneously, as described below.

Edit an individual element:

1. Navigate to the Element Properties window populated with existing data for
the element by either right-clicking the element name in the NatureServe
Vista table of contents and selecting Element Properties... from the
resulting menu, or by clicking Manage Elements... from the Vista menu,
selecting the element in the_Element List window that opens, and clicking
the Properties... button. The resulting properties window displays data for
the element.

2. Edit element properties data using the processes described above for
adding an element as guidelines. More detailed descriptions of elements
and related data can be found in the Element Selection, Element
Distributions, Viability/Integrity Attributes, and Confidence Attributes
sections.

3. To close the window and save any changes made to the element record
click OK; otherwise, click Cancel.

Edit multiple elements:

1. Click Manage Elements... from the Vista menu to open the_Element List
window, and click the Edit Multiple... button to set property values for a
designated set of elements simultaneously. See the_Multi-Element Property
Edit window for details on the process for editing properties for a group of
elements.

Developing Distributions

ELEMENT DISTRIBUTIONS
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Objectives

The purpose of the element distribution process is to create a Geographic
Information Systems (GIS) layer for each selected element that depicts its
spatial distribution within the planning region.

Products

Vector GIS layers that indicate the distribution of each selected element
result from the element distribution process.

Inputs

The element distribution process requires the input of vector layers that
show occurrences of elements. The Sources of Element Distribution Data
section provides information on where these data may be obtained.

Methods Summary

The distribution for a selected element in Vista can be indicated by pointing
to a distribution layer obtained and/or developed for that element. Note
that, depending on the data available for the selected elements, some of
the tasks listed as components of the process for developing distribution
layers may not be necessary or appropriate. Note also that this section
describes the primary tasks of evaluating existing data and developing new
distribution data. There are disciplines and literature focused on the various
techniques used to collect, record, map, and model distribution information;
therefore, the process described for developing distribution layers does not
attempt to address that level of detail. When such knowledge is required,
the database development team should be able to provide or access such
expertise.

Select a task below to see a detailed description of the process.

Background

72

An element distribution depicts the individual or multiple incidences of
elements that are of conservation interest in a specific planning area. The
distribution is made up of mapping units that form the basis for the
conservation plan. These may include selected elements of biodiversity,
such as populations, communities, or ecological systems. They may also
include other elements or features of local interest.

NatureServe and the network of natural heritage programs utilize standard
methodology for recording the occurrence of biodiversity elements (Stein
and Davis 2000). Element occurrence records delineate the boundaries of a
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population, habitat, or ecological classification unit as they have been
observed in the field. Representing an element occurrence on a map
facilitates the evaluation of associations between the occurrence and other
mapped features (e.g., habitat, watershed, counties, observations, or other
occurrences). Four key characteristics of NatureServe element occurrence
representations are 1) they are polygons (rather than points); 2) they
incorporate locational uncertainty; 3) they are developed from source
features, each of which corresponds to a discrete observed area based on
survey information (i.e., an observation); and 4) they can be comprised of
multiple source features.

NatureServe methodology facilitates the development of occurrences that
reflect the diverse, often complex ways that elements of biodiversity
actually occur on the landscape. For example, occurrences of different
elements generally overlap and frequently share boundaries (such as the
shoreline of a lake). An occurrence of a single element can contain voids
(i.e., holes indicating areas that are not part of the occurrence), be
comprised of multiple separate areas/patches, and include different types of
contiguous areas (e.g., an occurrence that includes both a stream and
pond).

The boundaries of an occurrence are delineated to reflect only what has
been actually observed during field surveys, confirmed from remotely
sensed data, or derived from historical accounts. Despite the possibilities
presented by detailed topographic base maps, occurrences are generally not
mapped to include appropriate but un-surveyed nearby areas. Many factors
may affect the quality and reliability of locational data for an occurrence,
including survey techniques and any equipment used (e.g., GPS unit, U.S.
Geological Survey topographic quadrangle map). Therefore, in some cases it
may not be possible to pinpoint the actual location at which an observation
was seen on a map. In other words, some uncertainty is associated with the
mapped representation of that location.

In most planning efforts, NatureServe element occurrence data will be
augmented by other mapped information to fully represent features of
interest. Mapped features might be represented as discrete points, lines, or
polygons. In many instances, a comprehensive land cover map will be
integral to representing communities, ecological systems, and other land
cover. Planners should evaluate each of these 'r;non-standard’ forms of
distribution information in light of the standards established by NatureServe
for representing elements of biodiversity.

Limitations

Note that element distribution data will rarely satisfy all criteria for
completeness, accuracy, currency, and/or precision. Therefore, the user
must evaluate which criteria need to be met in order for distribution data to
be categorized as acceptable for use in the analysis. (See the Confidence
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section for further details on confirmation types and levels of confidence
associated with Conservation Value analyses).
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APPENDIX D: Sources of Element Distribution Data

There are many sources of data that provide information on the distribution of
different elements. The lists of sources below (grouped by categories of elements
discussed in the Element Selection section) are by no means exhaustive. The
database development team should be familiar with the best sources of data
available for the planning region.

Biodiversity Surrogate Elements

Ecological systems and communities data sources:

Note that in many cases, ecological data from different sources can be
combined to form a hybrid map, such as using a more recent coarse land
cover map to mask out recently converted areas of natural systems.

e NatureServe, which is actively mapping terrestrial ecological systems
across the United States and adjacent regions

e The Nature Conservancy

e National Land Cover Database

e USGS Gap Analysis Program

e USDA Forest Service Landfire Program
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e NOAA coastal change mapping program

e State mapping programs

e Local government or watershed programs
e Academic mapping projects

Rare elements data sources:
e NatureServe network program Element Occurrence data

Element Occurrence (EO) records developed by NatureServe network
programs found in each U.S. state, Canadian province, and in several
Latin American countries, are a primary source for information on rare
elements. NatureServe programs utilize a standard methodology for
recording data on occurrences that includes a number of quality control
steps to ensure accuracy of the information. Over the last several years,
this methodology has been updated and thoroughly reviewed, with
programs moving to a new software that utilizes the revised
methodology and includes a Geographic Information Systems (GIS)
component for recording EO locational information. See
http://whiteoak.natureserve.org/eodraft/index.htm for details on the
revised EO Data Standard. Other nations and their subnational divisions
also maintain databases on rare elements.

e Natural history museum records

e Observations recorded by taxon-specific societies, such as the Native
Plant Society

e Academia

Sources for data on other species:

o State agencies such as fish and game, natural resources, wildlife and
parks

e Breeding Bird Survey
e USGS Gap Analysis Program predicted distribution maps
e Academia

Legally-protected Elements
e U.S. Fish and Wildlife Service

e Areas or features of natural hazard that are of conservation interest
(e.g., flood plains, steep slopes), often regulated and mapped by
state/provincial or federal agencies

e Many of the sources listed in the Biodiversity Surrogate section above
are also sources of data for legally-protected biological elements
Other Culturally-valued Elements

Note that data sources for other culturally-valued elements will be primarily
state/provincial and local in origin.

e Areas or features of natural hazard that are of conservation interest
(e.g., flood plains, steep slopes) that are not already regulated as
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legally-protected elements are often mapped by state/provincial or
federal agencies

e Prime farmland, often mapped by divisions of the U.S. Department of
Agriculture, state agriculture agencies, local governments or land
trusts, and academia

e Archaeological sites on private or state/provincial and local public
lands, mapped by state/provincial agencies or academia

e Historic sites, mapped by local government and academia

e Scenic views, although often not mapped, are sometimes inventoried
by local governments; these scenic areas can be mapped using GIS
tools

Steps in the Distribution Development Process

PROCESS FOR DEVELOPING ELEMENT DISTRIBUTIONS

»Obtain spatial data for selected elements

Using the list of selected elements, obtain and evaluate existing spatial data on
distributions of the elements. Distribution layers that identify occurrences of
elements must be in vector format. If point data has been used to represent
occurrences in the layers, the points will need to be buffered to polygons using a
distance that represents associated locational uncertainty, precision, or for some
animal species, minimum spatial requirements (i.e., Inferred Extent [IE]). See
the Develop distribution layers needed task for details on creating polygon
distributions from existing point occurrences.

Likely types of distribution data (grouped by type of selected element) follow. For
a more complete list of potential sources of this data, see Appendix D. The
Sources of Element Distribution Data section provides more complete information
on where these data may be obtained.

Biodiversity surrogate elements:

Rare elements distribution sources: Point observations (vector), field-mapped
habitat features (vector), or aerial photograph mapped habitat features
(vector).

Ecological systems and communities distribution sources: Land cover maps,
usually derived from interpreted satellite imagery (raster), or aerial
photographs (vector).

Other species: predicted distribution maps created from GIS modeling
procedures (raster).

Legally-protected elements: These usually overlap with "rare elements"
(described above) but, because of their status are somewhat more likely to
have recent, more detailed maps of their known distribution.

Other culturally-valued elements: This is a broad category, so the distribution
information will vary and tend to be local in origin. Thus, the data may be
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more current than that of other element types, and is likely to be mapped
from detailed aerial photographs or field-mapped.

*Reproject data if necessary

In order to process existing element distribution data, all of the GIS layers must
be in the same projection.

Reprojecting data is a basic GIS task that is performed outside of the Vista
application. For guidance on performing this task, see the help for the
Environmental Systems Research Institute (ESRI) application being used to

develop the element distribution layers (e.g., Arc9). To browse or search the
contents of the help:

1. From the Help menu, choose Help Topics.

2. Choose a tab.
e The Contents tab shows a list of topics that can be browsed through.
e The Index tab provides the ability to search an index of help topics.

e The Find tab provides the ability to search for a particular word in all of
the help topics.

*Merge data into one layer

In order to permit a number of element distributions to be processed together
(instead of repeating the same processes for each layer separately), distribution
data for all elements can be merged into a single layer.

Merging data is a basic GIS task that is performed outside of the Vista
application. For guidance on performing this task, see the help for the
Environmental Systems Research Institute (ESRI) application being used to

develop the element distribution layers (e.g., Arc9). To browse or search the
contents of the help:

1. From the Help menu, choose Help Topics.

2. Choose a tab.
e The Contents tab shows a list of topics that can be browsed through.
e The Index tab provides the ability to search an index of help topics.

e The Find tab provides the ability to search for a particular word in all of
the help topics.

rFilter out any elements that are not on the selected elements list

Existing distribution data may contain data on both selected elements as well as
other elements that were not determined to be of interest for the analyses.
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Before continuing the process of developing distributions, these additional
elements should be removed.

Applying filters to data is a basic GIS task that is performed outside of the Vista
application. For guidance on performing this task, see the help for the
Environmental Systems Research Institute (ESRI) application being used to
develop the element distribution layers (e.g., Arc9). To browse or search the
contents of the help:

1. From the Help menu, choose Help Topics.

2. Choose a tab.
e The Contents tab shows a list of topics that can be browsed through.
e The Index tab provides the ability to search an index of help topics.

e The Find tab provides the ability to search for a particular word in all of
the help topics.

rEvaluate data and update if needed

Before using existing element distribution data, it must be evaluated for
completeness, currency, accuracy, and precision, as described below. Note that
no distribution data is likely to satisfy all of these criteria. Further, evaluation of
data using these criteria is subjective, and can be influenced by both its intended
use and the data quality requirements of the end user.

Completeness is the degree to which distribution data represents all of the
occurrences believed to exist by local experts; most existing databases of
observed or mapped distributions are considered to be very incomplete and
biased. Predictive distribution modeling by experts is frequently used to
overcome these problems, but often over-predict element distributions at
the expense of precision.

Completeness can be assessed by comparing a distribution layer developed
from remotely sensed data or modeling with field observation records, and
calculating the proportion of known observations not found in the
distribution layer.

Currency indicates how recently the distribution data was created or updated. If
the data is routinely updated, it is important to know how much of it is
updated each cycle. The relative importance of data currency is a direct
result of the pace at which land use and land cover in the planning region
are changing.

Currency can be assessed using the date of the field survey or, if mapped or
modeled, the date of any remotely-sensed imagery (satellite or aerial
photos), or the date of any other data used in modeling.

Accuracy represents both locational accuracy (i.e., whether the mapped location
of an element occurrence reflects the actual location where it was observed
on the ground), as well as presence - whether the element truly occurs at
the mapped location.
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See the Confidence section for more detailed information on accuracy.

Precision is the degree to which a distribution is complete without depicting the
element in locations where it does not actually occur.

True measures of precision are nearly impossible to obtain because they
would require perfect information. Often, expert review of distribution layers
can provide a qualitative sense of the precision of the data.

The task of evaluating distribution data can be best approached by striking a
balance between the set of elements and quality of the data to be included in an
analysis. For example, if robust representation of biodiversity surrogate elements
is deemed important for planning in the region, data quality must frequently be
compromised somewhat in order to retain a sufficient number and variety of such
elements. Further, different criteria for evaluating each characteristic can be set
for each type of selected element. For example, the criteria for legally protected
elements may be much more stringent than that for culturally-valued elements.

Following the evaluation process, records for selected elements that have
acceptable data can be pointed to the appropriate distribution layers without
further processing (see Point to Distribution Layers from the Vista Application for
details on this procedure). Unacceptable layers should be characterized by the
nature of the problem, along with a description of the required action(s) that
would result in acceptable data for the element. For example:

o Distribution lacking. Action: Create a new distribution using
predictive modeling.

o Distribution not current. Action: Update using current layers of
converted areas.

o Distribution incomplete. Action: Update with supplemental field
mapping or aerial photo interpretation.

e Distribution imprecise. Action: Mask out areas believed to be
unsuitable with current layers of converted areas, filter using
minimum size, etc.

rRemove unacceptable data

Based on evaluation of element distribution data according to completeness,
currency, accuracy, and precision, any that are determined to be unacceptable
should be removed (e.g., historical distributions, extinct elements).

Removing distribution data involves basic GIS tasks that are performed outside of
the Vista application. For guidance on performing these tasks, see the help for
the Environmental Systems Research Institute (ESRI) application being used to
develop the element distribution layers (e.g., Arc9). To browse or search the
contents of the help:

1. From the Help menu, choose Help Topics.
2. Choose a tab.
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e The Contents tab shows a list of topics that can be browsed through.
e The Index tab provides the ability to search an index of help topics.

e The Find tab provides the ability to search for a particular word in all of
the help topics.

rDevelop distribution layers needed, given time and budget constraints

In cases when existing distribution layers are deemed unacceptable for use in
analyses, there are a number of different methods available for either updating or
creating completely new distribution layers for elements.

The process of developing distribution layers is necessarily an iterative process
associated with element selection, balancing the cost of updating or creating new
layers with the needs of the project. Having the planner indicate the importance
of each selected element may be a useful means for initially determining the
distribution layers needed for analysis (i.e., layers for the highest priority
elements), as well as the resources to be allocated for updating/creating the
layers. However, whether an update or new creation is more appropriate for a
particular distribution layer (based on the existing data), and the methods to be
used to generate that layer, are decisions best made by experts.

Brief descriptions of some of the methods for updating and creating distributions
are provided below.

rUpdate existing distribution layers

e Intersect new layers of converted land (e.g., agriculture, development)
with the existing distribution layer and mask out areas that are
unsuitable for the element.

e Use satellite imagery to detect conversion and/or succession of
habitat/landscape to different types; areas of change can be used to
update the existing distribution layer.

e Add new field observations or revisit areas to obtain more current data,
and update the existing distribution layer(s) accordingly.

e Revise an existing modeled distribution by applying a minimum required
area filter, which removes occurrences that are too small to be viable.

o Buffer NatureServe point EOs, typically created using heritage
methodology that preceded the methodology currently in use, by
applying custom uncertainty distance buffers based on associated
precision values (shown below).
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Butfer
MaureSerse Precision vaue distance for
(ecgcy data) Precision
(in meters)
5 = =comz 1m0
(location mappable within & three-second radius)
M= mirutes 400
[location mappakle with ~2 km ar 1.2 mi. radius)
G =ceneral 0
[location mappakle with ~3 km arS mi. radius)

The resulting circular polygons should be processed into 'standard'
NatureServe EOs following NatureServe’s current heritage methodology
(see the Element Occurrence Data Standard, found at
http://whiteoak.natureserve.org/eodraft/index.htm) by applying
separation criteria found in the EO specifications for the element. The
primary intent of EO specifications is to ensure, through the provision of
standard guidance for a species or community type, that occurrences are
delineated so that they reflect populations or communities of populations,
and that they are consistently defined and mapped. This is accomplished
by 1) providing criteria that describe barriers restricting movement and/or
dispersal of species elements, or limiting expansion and/or altering
function for ecological communities; and 2) specifying practical separation
distances across suitable and unsuitable habitat for species, or across
intervening areas of different natural/semi-natural communities and
cultural vegetation for communities.

rCreate new distribution layers

Field map Element Occurrences (EOs) following NatureServe’s heritage
methodology (described above), which is well developed and has been
peer-reviewed. This is the most direct method for creating a distribution,
but it can also be the most expensive, depending on the area of
distribution and how easily the element is detected (e.g., some species
may require repeated site visits and trapping to confirm presence).
Elements most suited to this approach are those having a very limited
distribution with known geographic limits, but for which specific locations
for occurrences need to be confirmed, and for which presence can be
easily detected by direct observation.

Process nonstandard occurrence information into 'standard' NatureServe
EOs, if possible, by applying separation criteria found in the EQO
specifications for the element. Using this approach to developing
distribution layers may be particularly useful if viability/integrity and
confidence attributes for occurrences are to be assigned for use in
Conservation Value analyses.

Interpret data from remote sensing techniques (e.g., satellite imagery,
aerial photography) to create an element distribution; these techniques
are well developed, and often combined with Geographic Information

Systems (GIS) modeling. The potential complexity and expense of this
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approach are affected by the size of the distribution area, the number of
elements, and the difficulty in detecting the elements in the remotely
sensed data.

Typically, this process involves initially obtaining sample field
observations, using them to train an interpreter to consistently identify or
classify these features in remotely sensed data, and then verifying the
work through follow-up field visits. The field surveys - collecting the initial
field observations and verifying the interpretation through additional field
visits - are frequently the most expensive aspects of this approach.

e Model the predicted distribution using GIS and statistical techniques.
While very rare elements have traditionally been difficult to model, this
technique is well suited for types of elements that have associations to
specific biogeophysical characteristics, and/or which are difficult to
detect or map directly. Such types of elements include

o Elements that have very strong associations to one or more
environmental variables for which good distribution data exist (e.g.,
climate, elevation, aspect, land cover types, aquatic features);
distributions of the biogeophysical features can be used as surrogates
for the elements’ distributions.

e Elements that have broad distributions, but known limiting factors
that can be mapped. Such element distributions may be broad
because either the element is dominant in the planning area (e.g.,
grasslands in the Great Plains), or the element is associated with a
broad group of variables (e.g., occupies both forest and grasslands;
both streams and lakes). Known and mappable limiting factors can
include elevation limits, specific land cover types, and soil types.

rSplit data into separate layers by element

Any distribution data that was merged into a single layer to facilitate processing
must now be divided into separate layers by element so that the record for each
element can be pointed to a single layer containing the distribution for that
element alone.

Separating distribution layers involves basic GIS tasks that are performed outside
of the Vista application. For guidance on performing these tasks, see the help for
the Environmental Systems Research Institute (ESRI) application being used to
develop the element distribution layers (e.g., Arc9). To browse or search the
contents of the help:

1. From the Help menu, choose Help Topics.

2. Choose a tab.
e The Contents tab shows a list of topics that can be browsed through.
e The Index tab provides the ability to search an index of help topics.

e The Find tab provides the ability to search for a particular word in all of
the help topics.
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rReconcile overlapping features in distribution layers

Evaluate each element distribution layer to identify any features that overlap.
Edit these features as needed to ensure that overlapping areas will 'belong' to
only a single occurrence. If overlap is not reconciled, Element Conservation Value
(ECV) rasters developed for use in Conservation Value analyses will include only
one feature out of each group that overlaps.

rDivide distributions comprised of a single area

Element distributions should not be represented in NatureServe Vista by a single
attribute table record. In cases when an element distribution layer consists of a
single area, that sole "occurrence" must be divided into separate "occurrence"
units. Dividing such an area into smaller sections insures that analyses utilize just
that portion of the element's distribution defined by spatial filters and/or
conservation goal sets.

rDocument products with metadata

The final products of this process are vector element distribution layers. Metadata
should document source data used to develop the distributions, methods used to
reproject the data, filters applied to the data, and the rationale used for assessing
whether the source data was acceptable.

Vista automates the process of producing metadata that is compliant with the
Federal Geographic Data Committee (FGDC) metadata standards. See
http://www.fgdc.gov for more details on metadata standards.

rPoint Vista to the distribution layers

If elements have not yet been entered into the Vista application, see the Input
Element Names process for guidance on how to do this.

Once an element exists in Vista (i.e., a record has been created by using the
Element Properties - <New> window), bring up the properties window for that
element by selecting it from the Element List window and clicking the
Properties... button. Use the resulting Vista Element Properties window
(specifically portions of the Spatial tab) to associate the distribution layer with
the element.

Data for the element can also be entered on the Categories tab of the window
during this process, and if Land Use and Conservation Scenario Evaluations are to
be performed, it may be most efficient to enter data on the Compatibility tab
during this process as well.
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VIABILITY/INTEGRITY ATTRIBUTES

Objectives

The purpose of the viability/ecological integrity process is to assign a
specific value (ranging from 0.0 to 1.0) for each occurrence of an element
that suggests the likelihood that, if current conditions prevail, the
occurrence will persist. These values can be used in Conservation Value
analyses to identify areas with high conservation value that can support
elements with occurrences of high viability/integrity, and areas of impaired
condition that cannot.

Products

The viability/ecological integrity attribute can be expressed in either of two
products, as follows:

e Values stored in a column in a vector distribution theme that indicate
the likelihood of persistence for each associated occurrence.

e Values assigned to occurrences of elements based on separate raster
themes having cell values that denote the viability/ecological integrity
of occurrences in corresponding locations of the vector distribution
layer. Examples of raster themes include landscape integrity layers
and/or modeled distributions.

Inputs

84

Viability/ecological integrity values can be input two ways:

e As an attribute of a vector distribution theme, used when a
viability/integrity value is assigned for each individual occurrence
polygon. Viability/integrity values range between 0.0 and 1.0, and can
be based on several indicators of an element's likelihood of persisting
at a particular location over time, such as NatureServe Element
Occurrence (EO) ranks.

e As a raster layer with a 0.0 to 1.0 viability/integrity value assigned to
each individual grid cell, as in a modeled distribution of an element.
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Methods Summary

Relevant viability/ecological integrity data or surrogate landscape integrity
raster themes (combined, in some cases, with values for minimum required
area) are used to assign values between 0-1.0 that suggest the likelihood
that, if current conditions prevail, occurrences will persist. Depending on the
data available for elements, some of the tasks listed as components of the
process for assigning these values may not be necessary or appropriate.
Note that viability/integrity values associated with distribution maps are
currently used only in Conservation Value analyses.

While element viability/integrity values provide for a more robust analysis,
they may be very difficult and/or time consuming to determine. In the case
of some elements, they may be unnecessary to apply. For example,
viability/integrity values wouldn't likely have meaning in the case of
designated priority zones (priority conservation or wildlife areas), cultural
features, protected areas, etc. In the case where viability/integrity in not
applicable or difficult to ascertain, constant values (0.5 for example) can be
applied equally to elements to fulfill this requirement.

Background

The viability or ecological integrity of an occurrence is based on
assumptions about the key ecological attributes that are thought to support
the element on-site, and the degree to which these factors occur within
expected ranges of natural variation. For example, a particular fire-adapted
montane grassland type may naturally occur in patches that range from
500-2,500 acres. It may be assumed to experience patchy natural wildfires
as frequently as every 5-25 years, with burned patches that encompass as
much as 40-80% of the occurrences. When fire frequency and spatial
character fall outside of these ranges there may be correlated signs of
degradation visible, such as changes in native species composition and
vegetation structure.

Viability or ecological integrity at an occurrence level addresses ecological
resilience, that is, the ability and/or likelihood for the species, community,
or ecological system to persist in a particular location. Resilience also
includes the presence of resources required by the element in sufficient
quantity and quality for populations to persist, but also within acceptable
levels (e.g., nutrient concentrations not reaching toxic levels). Occurrences
with high viability or ecological integrity may retain ecological attributes
that can be difficult or impossible to restore through management, so the
viability/integrity of the occurrence adds a significant dimension to gauging
the relative irreplaceability of the occurrence.

Two principle types of information can be used to indicate the relative
viability or ecological integrity of occurrences. If element data consists of
NatureServe network Element Occurrences (EOs) and viability/ integrity
criteria have been developed and applied according to standard EO rank
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specifications, the resulting EO ranks can be relied upon to reflect the
likelihood of occurrences persisting. The criteria provided in rank
specifications integrate ecological factors in subcategories of size, condition,
and landscape context, as appropriate for the element type, to derive an
occurrence rank.

In most instances where EO ranks are unavailable, occurrences can be
processed in combination with ecological integrity layers, and in some
instances, occurrence size ranks, to provide an indirect measure of
occurrence viability or ecological integrity.

Limitations

The methods described here for attributing viability or ecological integrity
are meant to provide a measure that indicates whether occurrences have
relatively high or low viability/integrity to be used in Conservation Value
analyses. This process is not a substitute for population viability analysis
(PVA) or field surveys to determine probabilities of population persistence or
actual ecological quality of occurrences. The user should establish criteria
that define 0.0-1.0 viability/integrity values; they may be used as relative
values (as suggested in this section), or defined as probabilities of
persistence calculated from a PVA.
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Steps in the Viability/Integrity Assignment Process
PROCESS FOR DERIVING VIABILITY/INTEGRITY VALUES

rEvaluate available attribute data for element occurrences

Data on occurrences of elements must be evaluated to determine which have
attributes that can be considered indicative of viability (species) or ecological
integrity (ecological communities/systems), and which occurrences will need
additional work to determine appropriate viability/integrity values.

Attribute information for occurrence viability and ecological integrity may be
obtained directly from NatureServe heritage program databases. Using
NatureServe heritage methodology, network programs track data for 'standard’
Element Occurrences (EOs), including assessments of the viability/integrity of
occurrences as EO ranks, which are assigned by applying EO rank specifications
to field data. In such cases, the EO ranks can be evaluated and possibly updated
by the data development team, and then numeric values assigned for A, B, C, or
D ranks for use in Vista Conservation Value analyses.

Determining viability/integrity values for 'nonstandard' occurrence data (e.g.,
'modeled’ habitat, mapped polygons from remotely sensed data, contiguous
landscape areas), as well as for 'standard' NatureServe occurrences with an
assigned EO rank other than A, B, C, or D (e.g., E, H, F, X) can involve
developing landscape integrity values and, as appropriate, size ranks which can
be utilized for such occurrences.

PROCESS FOR DERIVING VIABILITY/INTEGRITY VALUES

rCreate columns for viability/ecological integrity attributes

Assigned and calculated values for viability/ecological integrity - that is, values
for EO rank equivalent values, landscape integrity values, and size values, as well
as the finalized viability/integrity confidence value - must be stored in columns
associated with the element distribution layers (in vector format). Four columns
should be created for each element distribution layer for recording these
attributes.

Creating columns for storing associated attribute data is a basic GIS task that is
performed outside of the Vista application. For guidance on performing this task,
see the help for the Environmental Systems Research Institute (ESRI) application
being used to develop the element distribution layers (e.g., Arc9). To browse or
search the contents of the help:

1. From the Help menu, choose Help Topics.

2. Choose a tab.
e The Contents tab shows a list of topics that can be browsed through.
e The Index tab provides the ability to search an index of help topics.
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e The Find tab provides the ability to search for a particular word in all of
the help topics.

rTransform attribute values for 'standard’' NatureServe EOs into
viability/integrity values

Element data in the form of 'standard' NatureServe network Element Occurrences
(EOs) typically have assigned EO ranks that indicate the estimated viability or
ecological integrity of these occurrences.

rConvert EO rank values

In cases when the assigned EO rank is an A, B, C, or D, then standard
conversions can be applied that translate these ranks into the appropriate
viability/ecological integrity values. The recommended EO rank conversions
to viability/integrity values (ranging between 0.0 and 0.9) are as follows:

Equivalent
EC Rank Wiability/Integrity
YValue
A 0.9
B 0.8
C 0B
] 0.3

Recommended EO rank viability/integrity conversion values.

*Record values in column of element distribution layers

If viability/integrity values have been determined on the basis of EO rank
for occurrences of the element, populate the appropriate column in the
associated distribution layer.

Determining viability/integrity values for NatureServe EOs with assigned ranks
other than A, B, C, or D (including E, F, H, and X-ranked EOs), or those without
an assigned EO rank can involve developing landscape integrity values and, as
appropriate, size ranks; these can then be used to assign surrogate
viability/integrity values. The process for assigning size values and landscape
integrity maps/values is described in the steps that follow.

rProcess 'nonstandard’ occurrence data to assign viability/integrity
values
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'Nonstandard' element data (i.e., occurrences developed using processes other
than those embodied in NatureServe heritage methodology) can result from such
processes as habitat modeling, mapping from remotely sensed data, and
contiguous landscape areas. These 'nonstandard' data may be utilized in
Conservation Value analyses.

»Process into 'standard' EOs

For some 'nonstandard' data it may be possible to apply criteria found in the
EO specifications for the element to that data (see the Develop Distribution
Layers task for details). In such cases, the data is essentially processed into
'standard' NatureServe Element Occurrences (EOs) by applying separation
criteria, and EO ranks could then be assigned using EO rank specifications
developed for the element. Any occurrence with an A, B, C, or D rank can
then be translated to a viability/integrity value as described in the preceding
process step.

*Record values in column of element distribution layers

If viability/integrity values have been determined on the basis of EO rank
for occurrences, populate the appropriate column in the associated
distribution layer.

New 'standard' occurrences that cannot be assigned an A, B, C, or D EO rank
should, if possible, be evaluated in terms of size (generally used for ecological
elements) and/or landscape integrity, as described in the following process steps.

rDetermine size values for occurrences if needed to assign
viability/integrity values

Occurrences of ecological elements that cannot be assigned an A, B, C, or D
Element Occurrence (EO) rank should, if possible, be evaluated in terms of size.
The size factor is based on the area of surrounding suitable habitat needed for
the survival of sensitive species populations within the community or ecosystem
EO (e.g., the need for undisturbed area surrounding a nest site), and/or the area
needed to allow for continuation of the natural dynamic processes essential for
supporting that community or ecosystem occurrence (e.g., disturbance by fire or
wind). When relevant for an ecological element, the_EO rank specifications
provide a range of sizes (in the A through D criteria) that can be used to assign a
size value.

rCalculate the area of occurrences and compare with size in EO rank
specs

To assign a size value, calculations must be made to determine the area of
an occurrence of an ecological element, which can then be evaluated using
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the criteria in the EO rank specifications for the element. Any occurrences
that meet the criteria for an A, B, C, or D size can be assigned a size value.

rConvert size values to numeric equivalents

Standard conversions to be used for converting assigned size values of A, B,
C, or D to numeric equivalents (ranging between 0.0 and 0.9) are as

follows:
oize Rank Nuv”;?d‘;cal
A 049
B 08
C 06
O 03

Recommended size conversion values.

rRecord values in column of element distribution layers

If numeric equivalent values have been determined on the basis of size for
ecological occurrences, populate the appropriate column in the associated
distribution layer.

The numeric equivalents for size can be used along with landscape integrity
values to determine a surrogate ecological integrity value for community
occurrence data, either 'nonstandard' data that cannot be translated into
'standard' NatureServe EOs or 'standard' EOs lacking an A, B, C, or D EO rank.
Note that 'nonstandard' data that cannot be developed into 'standard'
occurrences is primarily the case for ecological elements. The processes for
developing landscape integrity maps/values are described in the four tasks that
follow.

rDetermine the stratification for landscape integrity raster(s)

'Nonstandard' occurrence data that cannot be translated into 'standard'
NatureServe Element Occurrences (EOs), or 'standard' EOs that lack an A, B, C,
or D EO rank, require an assessment of landscape integrity in order to assign
surrogate viability/integrity values.

The process of developing raster maps used to characterize landscape integrity
involves two major considerations:

e What uses of land or water are known to significantly impact the
viability/ecological integrity of these elements?

e What data are available that provide specific locations of those land
and/or water uses in the planning region?
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Generally, if the planning problem involves terrestrial ecosystems (uplands and
wetlands) and aquatic ecosystems (either freshwater or coastal marine), creation
of at least two landscape integrity rasters, one for each ecosystem (terrestrial
and aquatic) should be considered. Additional landscape integrity rasters may be
developed for certain subsets of elements, as appropriate (e.g., &rsquor;forest
interior’ birds, animals, wetlands, nonvascular plants, terrestrial species) or for
individual elements alone.

rDetermine the area(s) to be mapped for landscape integrity

When developing landscape integrity rasters for the planning region, it is
important to include a buffer zone surrounding the region in each raster. Each
grid cell in the raster landscape integrity layer will be assigned a value based on
the land/water use(s) in that cell, taking into account any effects from land uses
in the surrounding area/cells. And so, buffering the planning region ensures that
information on land/water uses that are adjacent to cells at the edge of the
planning region will be included so that these uses can be considered when
developing the landscape integrity values for these edge cells.

The size and configuration of the buffer surrounding the area will depend on the
overall size of the planning region, and on the elements of interest. For example,
if freshwater aquatic ecosystems are a focus, watershed area upstream of the
planning landscape should be evaluated for inclusion in the aquatic landscape
integrity raster. For efforts limited to terrestrial elements, a 5-20 mile buffer
should adequately address most patterns of adjacent land use for planning efforts
that range from local to regional scales.

rCreate landscape integrity raster(s)

The data development team will use a Geographic Information System (GIS)
(e.g., ESRI ArcGIS and the Spatial Analyst extension) to create one or more
landscape integrity rasters from source data. The process for developing these
rasters is described below.

»Obtain potential source data

Most spatial data needed for assessing landscape integrity can be accessed
from government agencies. Examples of source data for both terrestrial and
aquatic use classes are shown in the Land/Water Use Classes and Weights
table below. In many cases, two landscape integrity rasters should be
developed &endash; one comprised of source data that would influence the
terrestrial landscape, and the other from data that would affect the aquatic
environment.

»Determine grid cell size
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The optimal size of the grid cells to be used for the rasters must be
determined. (See the Determining Grid Cell Size topic for detailed
information on how to select the best raster cell size for different layers
created and utilized in Vista.)

»Evaluate potential source data for spatial resolution and accuracy

While it will be a rare circumstance when all available data depict features
at the same spatial resolution, combining data layers of highly disparate
resolutions should be avoided; the higher the disparity between layers, the
greater the amount of error. For example, 1:24,000 stream layer should not
be combined with a 1:2,000,000 roads layer, but using a 1:100,000 stream
layer with a 1:250,000 roads layer may result in an acceptable level of error
in the landscape integrity layer produced. Note that map accuracy
information should be included in metadata.

»Establish weights for land/water use classes

Each land and water use class depicted in the source data must be assigned
a weight that will be used to describe its effect on aquatic and/or terrestrial
landscape integrity. These weights reflect expert judgments about the
relative severity of impact that each use class could have on the elements
of interest in the planning region. Depending on the number and range of
values, a scale between 0 and 1000 is generally adequate. For example,
land and water use classes may be categorized in terms of "high severity,"
"moderate severity," and "low severity," with the associated weights initially
set at 1000, 500, and 100, respectively. Again, this is an expert judgment;
there is no way to fully test the assumptions behind these weights, so it
may take some trial and error to determine acceptable values. Examples of
assigned weights for different land and water use classes are shown below.

Description of Data Source Raster Wsicht
Layer 1 o and fwater Use) g

£l LandSUse Uban 00 CYFamlandmapping 1000
b Interstate CASIL 1000
11 [am Baze data 1000
b Hazardious Waste Sites USEPRA 1000
i Towic Release hwentory USEPA 1000
2 hlines 0o C/amnB 2a0
i State Highwaws CASIL 200
12 2030 baws SR CH SO0
18 2030 lake SR CR tEgui]
12 3030 Estuares SUrR CH 200
12 3030 streams SR CH 200
3 Land/Use Intensive Aqricuture| D0 C/Famlandmapping S00
T Lacal Hoads CASIL 00
g Eail Foad CASIL 00
13 Industrial Dizcharge Faciliies JUISERA 500
] 4 wheel Orive Rogd CASIL 250
10 Power Lines CASIL 250
4 Land/ Use Extensive Aqricuturd 00 C/Familandmapping 0o
17 Underground Pipelines CASIL 50
1] W gter D0 CFamilandmapping 0

1 LandsUze Matural 00 CYFamlandmaoping 0
Mull Mapa County Boundary CASIL
Mull Ten hlile Buffer Created from Hapa Courty Boundary
Mull Wigtershed Boundars CASIL

Example showing land/water use classes and weights assigned for a
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conservation planning project for Napa County, California, to be used to

describe
aquatic and terrestrial landscape integrity.

rDevelop distance interval values representing the impact of each
use class

A set of values for distance intervals must be developed for each land and
water use class that will be used to indicate their effects on elements of
interest at different distances. The intervals are based on the resolution of
the grid cells in the use class raster, and are essentially the units of the
cells. For example, if a raster has grid cells that have a resolution of 90 x 90
meters, then the distance intervals could be: 1 = <90 meters distance (i.e.,
within 1 grid cell away from an area of a particular use class is represented
by a distance of less than 90 meters), 2 = 90-180 m. distance (i.e., located
up to 2 grid cells away), 3 = 181-270 m. distance, etc. Each grid cell in a
land use raster should be assigned a distance value based on the distance of
the cell from areas of land use.

»Calculate grid cell values based on use class weight and distance
effects

Calculate a value for each cell (CV) in a particular land or water use raster
using assigned distance values (D) from the previous step, where Weight
(W) is a constant, using the formula

(1/D) "W =Y
where:
0 = Distance value for cell based on distance from use class
Wy =TWeight assighed to component use class

O = Cell walue

The values (CV) that are calculated for the grid cells in each use class raster
reflect the decreasing impact of the use class with increasing distance from
the grid cell (and, thus, from any element occurrences present in the cell).

»Combine calculated grid values

Sum the CVs calculated in the preceding step for the use class rasters into a
single value for each cell in one composite raster. Thus, every grid cell in
this summary raster (SCV) has a value that was obtained by adding the CVs
assigned in each of the different use class rasters for that cell 'location.' The
summary raster represents the combined effects of different use classes in
the planning region.
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rNormalize each summary cell value to produce a relative landscape
integrity value

Take the inverse of the value for each cell (SCV) in the summary use raster
(1/SCV) to create a new 'inverse' layer. Normalize the grid cell values of this
inverse layer to values ranging from 0.0 to 1.0 by, first, identifying the
maximum value assignhed to cells in the layer, and then dividing each
inverse cell value by that maximum. Each grid cell value in the normalized
inverse summary raster represents the relative landscape integrity value for
that cell. A value close to 1.0 indicates that the grid cell has relatively high
landscape integrity (i.e., is minimally affected by land/water uses);
whereas, a value approaching 0.0 indicates relatively low landscape
integrity (i.e., significantly impacted by land/water uses). As cells (and the
occurrences within) are located closer to a land or water use, the landscape
integrity decreases and the resulting impact of the use class increases. The
figure below is a graphic representation of the terrestrial landscape integrity
within Napa County, California, and the surrounding buffer zone.
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. High : .

e Low

Map indicating the range of terrestrial landscape integrity
values for Napa County, CA.

rFinalize the viability/integrity value associated with each occurrence
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The final calculation to develop viability/ecological integrity values for
'nonstandard' occurrences and 'standard' NatureServe Element Occurrences
(EOs) for which an A, B, C, or D EO rank cannot be assigned involves two factors:

e Landscape integrity value(s) associated with the occurrence, and
e Size of the occurrence, used only for ecological elements (in some cases).

rIntersect integrity and distribution layers to assign landscape
integrity values

Assign landscape integrity values for each occurrence by intersecting the
appropriate landscape integrity raster, developed in previous steps, with
one or more element distribution layers. The resulting landscape integrity
values should be recorded in the appropriate column in the associated
distribution layers. For occurrences of elements lacking size values, this
value serves as the finalized viability/integrity value.

When an occurrence overlaps more than one grid cell, the unique landscape
integrity value for each overlapping cell should be combined to establish a
single value for the occurrence. An average integrity value calculated from
overlapping cells should be adequate for most occurrences, but expert
opinion may determine that an alternate method for combining landscape
integrity values should be utilized (e.g., minimum integrity value, geometric
mean, etc.).

Note: Because many aspects of species viability cannot be ascertained from
maps and models of landscape integrity (e.g., population size,
population condition), viability values assigned to species occurrences
should be limited to B-C (i.e., should be valued 0.8 or less) when based
on landscape integrity values alone.

»Calculate final integrity values for community occurrences with size
values

Determine the finalized ecological integrity value for each ecological
occurrence having an assigned size value by calculating the mean of the
associated landscape integrity value and the size value. For example, an
occurrence with a landscape integrity value of 0.5 and a size value of 0.9
should be assigned an ecological integrity value as follows: (0.5 + 0.9) / 2
= 0.7.

rRecord finalized Viability/Integrity values for occurrences

Record finalized viability/ecological integrity values in the appropriate
column of the associated distribution layers.

The table below shows the viability/integrity values based directly on the
assigned EO rank, or determined using other inputs (i.e., size and/or landscape
integrity).
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rAdd viability/integrity values to Vista

The addition of finalized viability/integrity values to Vista can be deferred until
confidence attribute values have been assigned to distribution layers (if
appropriate) so that all element information can be entered into the system at
once. However, if it is desirable to input viability/integrity values at this point in
the process and distribution layers have not yet been associated with elements,
the task of pointing to distribution layers must first be completed (see the task
Point to Distribution Layers from Vista). Once a distribution has been associated
with an element, attributes can be added using the Vista Element Properties
window, specifically in the Viability/Integrity group box on the Spatial tab.
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rDocument products with metadata

The final products of the process are numerical values for viability/ecological
integrity (ranging from 0.0 to 1.0) assigned to each element occurrence, and
supporting landscape integrity rasters used to develop surrogate
viability/integrity values.

Metadata should include documentation on the following:
e Source data used to define landscape integrity

o Rationale for making each landscape integrity map (e.g., terrestrial vs.
aquatic, etc.)

e Rationale for the surrounding buffer area included with the planning
region

o Decisions made for calculating weight and distance values

e Decisions related to the methods used for averaging raster grid cell values
for each occurrence
Vista automates the process of producing metadata that is compliant with the
Federal Geographic Data Committee (FGDC) metadata standards. See
http://www.fgdc.gov for more details on metadata standards.

CONFIDENCE ATTRIBUTES

Objectives

The purpose of the confidence process is to assign a specific value (ranging
from 0.0 to 1.0, low to high confidence, respectively) that describes the
spatial and temporal confidence associated with each occurrence of an
element. These values may represent either a statistically-derived
assessment of data accuracy or qualitatively-derived, categorical values of
confidence in the data, as specified and documented by the user.
Confidence values can be used in Conservation Value analyses to indicate
the degree of certainty that the element is actually present in and
throughout each location (polygon) indicated in the distribution layer for
that element.

Products
The confidence attribute can be expressed in two products, as follows:

e Values stored in a column associated with a vector distribution theme
that indicate confidence in presence of the element for each associated
occurrence.

e Values assigned to occurrences of an element based on raster themes
having cell values that indicate confidence that the element is present
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in corresponding locations of the vector distribution layer. Raster
themes can include land cover layers and modeled distributions.

In addition to these products, a single value that represents confidence for
all occurrences of a particular element can be assigned based on knowledge
of data quality without being expressed as either an attribute of a vector
theme or as a cell value in a raster theme.

Inputs
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Confidence values can be input three ways:

e As an attribute of a vector distribution theme, used when a confidence
value is assigned for each individual occurrence polygon. The
confidence values range between 0.0-1.0, and are generally derived
through calculations based on different measures of confidence for
each occurrence, as in NatureServe Heritage Element Occurrences
(EOs).

e As a raster layer with a 0.0-1.0 confidence value assigned to each
individual grid cell, as in a modeled distribution of an element.

e As a single value representing confidence for all occurrences of a
particular element (in either raster or vector format), as in common
thematic accuracy assessments of land cover maps.

Values associated with occurrences in vector themes result from any
occurrence-specific attributes that can be translated to confidence values.
For EOs developed according to NatureServe heritage methodology, such
attributes could include associated Representation Accuracy (RA), the date
that an occurrence was last observed, assigned EO ranks, and information
on the digitizing base used to create the occurrence.

Confidence values assigned to cells in a raster theme can be derived from
different source data. For example, probability maps that result from
predictive distribution modeling can be used to indicate the confidence that
an element occurs at the location represented by a cell.

A single value representing confidence for all occurrences of an element can
be associated with either vector or raster themes. There are two primary
sources used to determine a single confidence value:

e The results of an accuracy assessment performed on an element
distribution, a source that typically applies to land cover-type elements
(e.g., ecological systems, vegetative communities) with distributions
created from remotely sensed data.

e An educated or expert opinion about the confidence associated with an
element distribution based on comparisons to known locations where
the element occurs, personal experience with the element in the field,
etc.
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Methods Summary

The methods described here are a fairly robust approach to assigning and
documenting confidence in element presence. While the methodology
assumes that a large amount of information can be used to derive
confidence scores, it is flexible enough to allow the use of whatever
information is available, including simple expert opinion about data quality.
The data development team and decision makers must decide on the
definition of confidence attributes to be used for the project, specifically
whether confidence will represent the relative value (from low to high) of
data quality, or will represent an actual probability of element occurrence.
To make that decision, available data must be reviewed to determine
whether it supports the definition of confidence to be used, and available
time and resources must be evaluated to assess whether they are sufficient
to implement that definition.

While element confidence values provide for a more robust analysis, they
may be very difficult and/or time consuming to determine. In the case of
some elements, they may be unnecessary to apply. For example,
confidence values wouldn't likely have meaning in the case of designated
priority zones (priority conservation or wildlife areas), cultural features,
protected areas, etc. In the case where confidence in not applicable or
difficult to ascertain, constant values (0.5 for example) can be applied
equally to elements to fulfill this requirement.

A confidence value is a measure of certainty that the element is actually
present in a location designated in its distribution layer. Confidence values
may be derived from a single input, such as a probability raster, or can be
determined from a combination of several inputs that affect confidence.
These input types represent spatial and/or temporal characteristics of
confidence that can then be used to calculate a net confidence value for an
occurrence. Four confidence types can be considered in assessing net
confidence, listed below.

Locational Precision - Confidence that the boundary of an
occurrence reflects the true location and extent of the element
at that location, based on actual field observation rather than
on the limitations inherent in portraying occurrences on a map
(see Map Resolution confidence below)

Presence - Indication of whether the element is extant at a location
(versus extirpated, extinct, or historical) based on field
observation, the date of observation, or on the date of the
base information used to map or model the element's
distribution

Map Resolution - Based on the scale of maps used to represent the
occurrence, or to create a distribution through a modeling
process

Modeled - Indication that the distribution was developed using
modeled or remotely sensed data as surrogates for direct
observation of the element
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Each type can be assigned a value ranging between 0.0 and 1.0 according
to its representation of confidence for the occurrence. The net confidence
associated with an occurrence is then derived by multiplying together each
of the values assigned for these components, weighted as needed to allow
for different confidence types to be more significant in the output (e.g., Map
Resolution may be only half as important as Presence, and so would be
assighed a lesser weight). The general formula used to calculate a net
confidence value to be used for Conservation Value analyses is

Net Confidence = (Locational Precision * wl) * (Presence * w2) *
(Map Resolution * w3) * (Modeled * w4)

where:

Locational Precision = Locational Precision confidence,
based on the accuracy of occurrences mapped on the
basis of field observations, including any uncertainty
buffers

Presence = Presence confidence, based on the status of the
element as extant, extirpated, or historical
determined through observation, or on the date that
observations were made, or on the date of input
maps used to model distributions, or on any other
uncertainty associated with its presence

Map Resolution = Map Resolution confidence, based on the
scale of maps used to create distributions

Modeled = Modeled confidence, based on whether the
occurrence was derived from a distribution model or
remotely sensed data

weight of Locational Precision component
w2 = weight of Presence component

w3 = weight of Map Resolution

w4 = weight of the Modeled confidence

Note that generally all four of the confidence types are not applicable and/or
utilized in determining the net confidence for occurrences, although using all
confidence types would result in more realistic representation of the
certainty of the occurrence data. The net confidence value is significantly
affected by the number of types used in its calculation. The greater the
number of confidence types used for occurrences in the analyses (i.e.,
Locational Precision, Presence, Map Resolution, and Modeled), the greater
will be their influence on lowering net conservation values. An important
consideration, therefore, is to ensure that elements with more information
about confidence attributes not have their net confidence score reduced
more than other elements with less information. Care should be taken to
appropriately weight confidence factors to achieve equitable treatment. In
addition to effects on net confidence values, utilizing a greater number of
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confidence types to assess confidence can increase both the complexity and
cost of data preparation substantially. The user of the information should
determine the relative value of confidence information to their application of
the data and budget accordingly.

If a particular confidence type is irrelevant or has been excluded uniformly
due to project constraints and is not to be included in calculating net
confidence, a 1.0 value should be used for that type in the calculation,
causing no effect. One way to think about assessing values for the different
confidence types associated with an occurrence is to assume an initial value
of 1.0; then, based on the amount of uncertainty indicated through
evaluation of pertinent data, the value for that confidence type would be
down-ranked accordingly. In cases when data is insufficient to assess
certainty for a confidence type to be included in net confidence calculations,
a confidence value that is appropriate for unknown should be assigned. For
example, if the current status of an observation is unknown, the value
assigned for the Presence confidence might be 0.5. There should be
consistency in determining the confidence values to be used to indicate the
same degree of uncertainty.

A number of methods can be used to determine values for the confidence
types to be used to calculate net confidence; potential methods are
described in the separate process sections for each type of confidence.
Depending on the data available for elements, some of the tasks listed as
components of the process for assigning confidence values may not be
necessary or appropriate.

Although they are very useful for informing data users about the likelihood
that an element is actually present in each mapped polygon, confidence
values associated with distribution maps are currently used only in
Conservation Value analyses.

Select a task below to see a detailed description of the process for assigning
confidence.

Background

Uncertainty is inherent in all data and models, and data on elements of
biodiversity and their locations are typically subject to greater uncertainty
than much other data used in planning, such as topography, hydrography,
and infrastructure. The type of uncertainty associated with occurrences of
elements in a planning region, and the magnitude of such uncertainty can,
and should, affect the planning process for that region. Uncertainty exists in
every aspect of the planning process, including

e Input data, based on such factors as data collection techniques and
timing, data format (i.e., points, lines, polygons, or rasters), human
error, map scale, and natural variability

o Calibration and categorization of the data (e.g., whether the
mapped location of an occurrence reflects its actual location,
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whether the element present at that location has been correctly
identified)

e Data processing (e.g., assumptions incorporated in the model,
aggregation and classification of the data, spatial data processing)

While it is recognized that uncertainty associated with data cannot be
eliminated, Vista provides both a process and tools to evaluate and
document this uncertainty by assigning values that reflect data confidence.
There are five separate types of confidence that can potentially be used to
determine the overall confidence (uncertainty) associated with data,
described in detail below.

Locational Precision, a type of spatial confidence, is indicated through
the boundary of the feature used to represent an occurrence. High
confidence indicates that the occurrence boundary precisely reflects
the true location, size, and shape of the element occurrence (to the
extent that it has been surveyed in the field). However, when
confidence is low, the boundary of the occurrence may not reflect the
actual location and/or extent of the element, insofar as it has been
surveyed. The primary concerns with locational precision confidence
are that the map may falsely indicate that an element is located in a
unit, fail to indicate an actual occurrence, misrepresent the known
size of the occurrence, or misrepresent the known shape of the
occurrence. Any of these errors could lead to either conservation of
areas where goals for the element cannot be achieved, or to failure to
conserve important occurrences or portions of occurrences that were
not precisely mapped.

Presence, a type of temporal confidence, indicates whether an element
is actually extant at the location indicated by an occurrence, or
whether the location may represent an extirpated, extinct, or
historical occurrence. Presence can be assessed on the basis of two
differing sources of data: 1) direct observation of an element, and 2)
the date of an observation combined with information on landscape
changes over time. In the first instance, actual observation records
resulting from field surveys that indicate whether an element can still
be found at the location are used to establish presence. In the second
case Presence confidence is based on the date of an observation, with
the assumption that older observations will have lower confidence
because changes on the landscape or in land use since observations
were made may have either eliminated the element, or led to
changes in the size and/or shape of its distribution. Other data that
may be evaluated in terms of date include remotely sensed data or
modeled distributions, with the date of the most dynamic input used
in the mapping/modeling used to assess presence; this will typically
be the date of the imagery used to produce a land cover layer from
which an element distribution is mapped or modeled.

When Presence confidence information is available for an individual
occurrence, it can be used in determining the net confidence of that
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occurrence. However, when presence status is applicable to an
element (e.g., a species extirpated in a given jurisdiction), the value
for confidence would be applied to each of the occurrences in its
distribution (located within that jurisdiction). For example, a historical
record could indicate quite precise locations of nests for a bird species
that is now known to be extinct or extirpated from a given planning
area. All of these extirpated occurrences would uniformly receive a
zero percent Presence confidence that the bird would be found if the
sites were revisited. The Presence confidence measure is particularly
important for restoration, however, since high confidence that an
element was once actually extant at a location could suggest some
probability for its restoration to that site.

Map Resolution, a type of spatial confidence, is based on either the
scale of the maps used to represent occurrences of the element, or
the scale of the maps used to create a modeled predicted
distribution. This type of confidence is closely related to Locational
Precision, but rather than assessing confidence in the mapped
occurrence, Map Resolution is concerned with how Locational
Precision is affected by mapping unit representation. For example, if
an observation of a rare plant occurrence measuring four square feet
is represented in a raster cell of one square mile, the confidence
value for Map Resolution would be quite low compared to the use of
that same mapping to depict the distribution of extensive forest
types. In vector maps, the use of very small-scale national range
maps to depict the distribution of an element within a county would
also be assigned very low Map Resolution confidence.

Modeled confidence, a spatial component, is used to indicate that an
element distribution is inferred from surrogates of its presence rather
than actual observation. Modeled occurrences are developed partly or
entirely from one or more predicted distribution models and/or
remotely sensed data (depending on the type of platform, e.g.,
satellite imagery versus low altitude aerial photography). Because
most distributions developed from remotely sensed data include
some degree of modeling, this confidence attribute is referred to as
simply "Modeled." There is inherent uncertainty in distributions
developed from such data since the occurrence of elements was not
directly observed and/or measured in the field. These models may be
assessed for accuracy in the same way a thematic land cover map is
assessed if, in fact, the feature to be modeled could be observed on
the ground. In other instances, some initial confidence value might be
derived from quantitative accuracy scores for a major model
component (e.g., vegetation type), while others might require a
qualitative valuation of the model quality to derive a relative score.

Using the recommendations provided in the Vista documentation for data
preparation and assessing confidence, different confidence types can be
used to determine net confidence values. A net confidence value can be
associated with either an individual occurrence or distribution polygon
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representing an element, or with a grid cell of a raster confidence layer.
Alternatively, a single value representing net confidence can be associated
with all occurrences of an element, depending on which confidence types
are available to determine that value. Knowledge of uncertainty in the data
may help to determine the suitability of the data for addressing particular
questions in the planning region, providing an indication on whether
additional data should be collected or acquired.

Limitations
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Vista currently uses only a single net attribute of confidence per occurrence
polygon or raster grid cell. Retaining all of the attributes used to calculate a
net confidence value may be valuable; the confidence attributes can be
accessed directly through the Environmental Systems Research Institute
(ESRI) ArcView application when decisions need to be made on issues that
may be sensitive to confidence type (e.g., locational precision versus
assumed extirpated versus age of observation, etc.).

When the confidence attributes of elements are included in Conservation
Value analyses, they have the effect of lowering the conservation values of
grid cells in proportion to the confidence scores of all elements selected and
occurring at any particular location. However, low confidence does not
necessarily mean that the elements observed or predicted for that location
are not present, but rather that characteristics of the data (e.g., age of the
observation, scale of the input maps) and/or changes that have occurred at
the location reduce certainty that the element is present. It is recommended
that different types of Conservation Value Summaries be developed - both
with and without confidence in order to evaluate its effect of lowering the
value of areas that are otherwise indicated by the data to be of conservation
importance. It is important to prioritize areas for near-term conservation
action based on confidence in the data, however, the optimal solution for
low certainty is to increase the confidence of element
observations/predictions (e.g., by obtaining more current data, by using
finer resolution maps).

There is inherent uncertainty based on the size of the grid cell used for
mapping element occurrences (observed or modeled) in a raster format.
This uncertainty is also present in the processing of raster maps for
Conservation Value analyses. The larger the cell size used for mapping and
processing, the less confidence there is in making decisions for
management units at a finer resolution (e.g., parcels from a legal town
map). Vista uses the original confidence attributes of the elements and does
not recalculate confidence when analytical cell sizes are changed. See the
topic Determining Grid Cell Size for further information on the effects of cell
size on analyses.

Confidence values are based on locations where elements have been
observed or predicted; there are no confidence values assigned to locations
where elements are not known or predicted to occur. In other words, Vista
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currently does not utilize a value for confidence that a location does not
contain an occurrence of a particular element. While such knowledge would
be very useful, the guiding assumption is that predictive distributions should
be employed where existing occurrence information is known to be
incomplete (most cases); using only existing data would lead to large errors
of omission in element distribution. Errors of commission, that is, mapping
elements as present where they are not, is a common result of predictive
distribution modeling, which is designed to utilize precautionary principles in
predicting element presence. Therefore, when employing predictive
distribution maps, there may be higher confidence that areas depicted as
lacking elements are truly lacking conservation value, than the opposite and
more dangerous case (i.e., low confidence that areas that show the
presence of elements have conservation value).
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Steps in the Confidence Assignment Process
PROCESS FOR ASSIGNING CONFIDENCE VALUES

rEvaluate available attribute data for element occurrences
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Data on occurrences of elements must be evaluated to determine which have
attributes that can be considered indicative of the certainty, or confidence, in that
data, and which occurrences will need additional work to determine confidence
values. The confidence information available may directly influence which
attributes should be included for calculating net confidence values for
occurrences, which can then be used in Conservation Value analyses.

Information on the different types of confidence associated with occurrences of
elements may be obtained directly from NatureServe Natural Heritage member
program databases. NatureServe programs track data for Element Occurrences
(EOs), which are developed using standard NatureServe heritage methodology
and typically include attributes that can be used to indicate several types of
confidence. Representation Accuracy (RA) values, information on the digitizing
base used to develop occurrences, associated locational uncertainty, Inferred
Extent (IE), and/or, in some cases mapping precision can be used to determine
values for spatial confidence. Data including the last date of observation and the
assigned EO rank can be used to develop values for temporal confidence. (For
additional details on EO methodology, see the Element Occurrence Data
Standard, found at http://whiteoak.natureserve.org/eodraft/index.htm ).

'Nonstandard' occurrence data for elements (e.g., 'modeled’ habitat, mapped
polygons from remotely sensed data, contiguous landscape areas) may also be
utilized in Conservation Value analyses. However, assigning confidence values to
'nonstandard' element data will require some additional processing, depending on
the type of confidence to be evaluated.

PROCESS FOR ASSIGNING CONFIDENCE VALUES

rCreate columns for confidence attributes

Assigned and calculated values for confidence - that is, the four different types of
confidence and the net confidence - must be stored in columns associated with
the element distribution layers (in vector format). Five columns should be created
for each element distribution layer for recording these attributes.

Creating columns for storing associated attribute data is a basic GIS task that is
performed outside of the Vista application. For guidance on performing this task,
see the help for the Environmental Systems Research Institute (ESRI) application
being used to develop the element distribution layers (e.g., Arc9). To browse or
search the contents of the help:

1. From the Help menu, choose Help Topics.

2. Choose a tab.
e The Contents tab shows a list of topics that can be browsed through.
e The Index tab provides the ability to search an index of help topics.

e The Find tab provides the ability to search for a particular word in all of
the help topics.
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rDetermine Locational Precision confidence values for occurrences

Locational Precision, a type of spatial confidence, is generally indicated through
the boundary of the feature used to represent an occurrence. High confidence
indicates that the occurrence boundary precisely reflects the true location, size,
and shape of the element occurrence, to the extent that it has been surveyed in
the field. However, when confidence is low, the boundary of the occurrence may
not reflect the actual surveyed location and/or extent of the element. In addition,
spatial data consisting solely of point locations cannot represent the extent of
elements and so will always have associated locational uncertainty and, thus, a
decreased Locational Precision confidence.

There are a number of ways that values for Locational Precision confidence
(ranging from 0.0 to 1.0) can be derived for use in_Conservation Value analyses,
depending on the feature type(s) of available spatial data (e.g., points,
polygons), the methodology used to develop the data, and the resources and
needs of the user. Some of these potential methods are described below,
categorized as follows: 'standard' spatial data (i.e., occurrences developed using
NatureServe heritage methodology), which may require different processes for
assigning confidence depending on currency and associated locational
uncertainty, and other 'nonstandard" data.

'STANDARD' NATURESERVE EO DATA

Because the spatial model and methodology for developing mapped
representations_Element Occurrence (EO) has been revised in the last decade,
'standard' EOs may have somewhat different spatial characteristics. The best
method for assigning Locational Precision confidence will vary depending on the
type of EO (e.g., point, circular polygon, polygon).

If the current NatureServe heritage methodology was used to develop EO
representations, the resulting polygons have several associated attributes that
can be used to assess Locational Precision confidence: Representation Accuracy
(RA), locational uncertainty, and/or Inferred Extent (IE). Because the boundaries
of such EOs are developed to include_locational uncertainty (i.e., uncertainty that
the true location of an element on the ground is accurately represented by the
location of the element on the map), there may be area incorporated in an EO
that is not actually occupied by the element, but was included to ensure that the
location of each underlying element observation was captured within the
boundary of that occurrence. (For additional details on EO spatial methodology,
see the Element Occurrence Data Standard, found at
http://whiteoak.natureserve.org/eodraft/index.htm ) Note that the methods for
assigning Locational Precision confidence to 'standard' EOs appear in order, with
the preferred method listed first, the second next, etc.

rUtilize Representation Accuracy values

Representation Accuracy (RA) values are assigned to EOs to indicate their
accuracy, that is, the relative amount of the polygon that is comprised of
the actual element observation(s), as opposed to area included in the
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occurrence due to locational uncertainty. Provided that RA values have been
assigned (or if they can be assigned), a mapped EO with significant area
incorporated for locational uncertainty (i.e., having low RA) should generally
be down-weighted in Locational Precision confidence relative to another EO
in which the boundary is thought to accurately represent the element
location (i.e., having high RA).

rAssign high confidence if locational uncertainty type is 'negligible’

Lacking RA values (and the means to assign RA values), an assigned
locational uncertainty type of 'negligible' indicates that EOs have been
created on the basis of very precise locational information for the element.
Such EOs have no additional area included in their boundaries for locational
uncertainty, but may result from application of a procedural buffer in order
bring a point or line feature up to the size that equals the minimum
mapping unit for the scale map being used (e.g., for a 1:24,000 U.S.
Geological Survey topographic map, the minimum mapping unit is 12.5
meters, or approximately 40 feet). The Locational Precision confidence
assigned to EOs with associated negligible locational uncertainty should be
high - typically, a value of 1.0.

rUtilize Inferred Extent features as appropriate for selected animal
EOs

EOs for some animal elements that have a locational uncertainty type other
than 'negligible' (i.e., 'linear,' 'areal delimited,' or 'areal estimated') and lack
RA values can be utilized to develop Inferred Extent (IE) features that may
be useful in assigning Locational Precision confidence. Note that in many
instances, IE features may have already been created by the NatureServe
member program. In order for IE to be an option for determining
confidence, the feature created by buffering the underlying source data for
the EO by the IE distance provided in EO specifications for the element must
be larger than that EO. If so, then the IE distance can be applied to the
Source Feature to create a new IE feature associated with the EO. Note that
IE features should be edited to remove any areas known not to be occupied
by the element (e.g., for a terrestrial animal, the portion that extends into a
body of water should be removed). Because IE distances are based on home
range and/or dispersal distances for the element, the Locational Precision
confidence value assigned to IE features should be relatively high (0.95)
since the areal extent of such features should be generally equivalent to the
minimum needed to meet spatial requirements of the animal.

rCompare EO area with the average occurrence size for the element

Lacking RA values and associated IE features, Locational Precision
confidence for EOs with 'linear,' 'areal delimited,' or 'areal estimated'
locational uncertainty can be determined using area. More specifically,

dividing the average area for an occurrence of the element in that
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geographic area by the area of the EO will result in a calculated value for
Locational Precision confidence, but only if the EO area is greater than the
average. In such cases, it could then be surmised that a significant amount
of locational uncertainty had been included in the occurrence; thus,
Locational Precision confidence would be diminished. Expressed as a
formula:

LPC = A, = Agg

where:

LFC = Locational Precision confidence

Ap = Area of average occurrence

Apo = Area of occurrence
and

."E'"EO = A,

In cases when EOs are circular features with a locational uncertainty type
of 'areal estimated,' they have been developed by applying a buffer for the
uncertainty distance assigned to the occurrence to the underlying point
location. Uncertainty distances can be selected from a set of recommended
uncertainty distance classes (with the larger value in each range used as
the buffer), or a custom distance can be specified. In cases when point EOs
developed using the previous methodology have been converted to the
current methodology, custom distances equivalent to the legacy mapping
Precision values associated with the EO points are used as buffers. Note
that if EOs are in the form of points, buffer distances appropriate for
assigned Precision values (if available) should be applied to create circular
polygons. The table below shows the set of NatureServe uncertainty
distance classes and the custom buffer distances used for Precision, along
with the resulting area of EOs produced by buffering points with these
distances (i.e., the area resulting from added locational uncertainty).

Buffer distance U.&éreaa;:gaEg
applied o pairt BQ e 0 incertainty)
[in meters) (in acres)

=625 25 0.5
=25 — &0 2

M atureServe =50 — 100 g

U ncertainty Distance

clazses =100 200 &
=200 — 400 125
=400 — 800 00
=800—1.500 1,750
=1 500 —4 000 12400

Mt Lures erve Secondz = 100 =]

Predsion values Minutes = 2 400 4,500

I clat

(Iegacy dats) General = 8,000 50,000
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Areas of circular polygons created using uncertainty distance
class or Precision buffers.

Example:

An occurrence of California Black Rail with 'areal estimated'
locational uncertainty has an assigned uncertainty distance
class of >100-200 meters, and has thus been mapped
using a 200-meter buffer. The resulting feature has an area
of 31 acres (see table above). If the average occurrence of
this species is known to be 20 acres, the Locational
Precision confidence of the EO is 20 + 31 = 0.65.

The average area for occurrences of a particular element may be obtained
from an expert, or may be determined by calculating the average size of
occurrences for the element, using those in the distribution layer developed
for the project as well as occurrence data from other sources to ensure a
more reliable result.

In the absence of sufficient data to calculate the average occurrence size
for an element, values developed for groups of species, described below,
could be utilized.

Using 1995 data from NatureServe heritage Element Occurrence (EO)
records, the average occurrence size was calculated for species in
each of the following groups: mammals, birds, reptiles, amphibians,
fishes, invertebrates, and vascular plants. The average amount of
habitat (in acres) occupied by a species was calculated using values in
the Size of EO field of those occurrences records where size was
recorded. Extreme values (approximately the upper and lower 5%)
were excluded from the calculation. The resulting averages, by group,
are: mammals - 989 acres; birds - 525 acres; reptiles - 219 acres;
amphibians - 183 acres; fishes - 501 acres; invertebrates - 185 acres;
vascular plants - 10 acres. These values were then rounded and
combined, resulting in the following average amounts of habitat
occupied for each occurrence of a species, by group:

e Mammals -- 1,000 acres

e Birds & fishes -- 500 acres

e Reptiles, amphibians, & invertebrates -- 200 acres
e Vascular plants -- 10 acres

'"NONSTANDARD' OCCURRENCE DATA

Spatial data developed using processes other than those embodied in
NatureServe heritage methodology are referred to as 'nonstandard.’' Such data
can result from a number of different processes, including modeled habitat,
polygons mapped from remotely sensed data, and contiguous landscape areas.
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rProcess into 'standard' EOs

For some 'nonstandard' spatial data it may be possible to apply criteria
found in the EO specifications for the element to the data (see the Develop
Distribution Layers task for details). In such cases, the data is essentially
processed into 'standard' NatureServe Element Occurrences (EOs) by
applying separation criteria, and Locational Precision confidence could then
be assigned as described in the preceding section.

rUtilize EO area with the average occurrence size for the element

'Nonstandard' polygon data that cannot be processed into 'standard' EOs
may be evaluated using the average area of occurrences for the element
and the actual area of the feature, as described in the 'standard' EO section
above.

rAssign appropriate value if confidence cannot be determined

If data (both 'standard' and 'nonstandard' types) for occurrences are insufficient
to assign a Locational Precision confidence value but this type will be used to
calculate net confidence for occurrences in the project, a value appropriate for
unknown (e.g., 0.5, 0.2) should be assigned instead of 0.0. This will insure that
the net confidence will not equal 0.0 in cases when there is a lack of data to
assign values for all confidence types to be included in the analysis.

Data that may be difficult to assess in terms of Locational Precision confidence
include NatureServe network program EOs that lack assigned Representation
Accuracy (RA) values, that have a locational uncertainty type other than
'negligible,' that cannot be represented by Inferred Extent (IE) features, and that
lack uncertainty distance buffers (e.g., a plant EO with 'areal delimited locational'
uncertainty lacking RA). 'Nonstandard' occurrence data that cannot be processed
into 'standard' EOs may also be difficult to assess for Locational Precision
confidence.

*Record values in column of element distribution layers

Populate the appropriate column in the associated distribution layers with
Locational Precision confidence values.

Record a value of 1.0 in the column if Locational Precision confidence is not to be
used in assessing net confidence for occurrences in the project. Using 1.0 to
represent this confidence will ensure that there will be no effect on net confidence
calculations by excluding this type.

rDetermine Presence confidence values for occurrences
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Temporal confidence indicating whether an element is actually present, i.e., is
extant, at the location indicated by an occurrence is represented by Presence
confidence. This confidence can be based on actual field survey data for the
element, or on the age of associated element information, with the assumption
that older data will generally indicate less confidence that the element is still
present at a particular location. If the necessary attribute data are available for
occurrences, then a value representing Presence confidence can be assigned to
each occurrence; alternatively, a single confidence value may be appropriate to
assign to all occurrences of a specific ecological element.

There are a number of ways that values for Presence confidence (ranging from
0.0 to 1.0) can be derived for use in Conservation Value analyses, depending on
attributes associated with occurrences, the methodology used to develop the
data, and the resources and needs of the user. Some of these potential methods
are described below, categorized as follows: 'standard' occurrence data (i.e., data
for Element Occurrences [EOs] developed using NatureServe heritage
methodology), and other 'nonstandard' data.

'STANDARD' NATURESERVE EO DATA

NatureServe Element Occurrences (EOs) have been developed with attributes
that can, in most cases, be used to assess Presence confidence. Specific data that
can be used to indicate confidence include the last observation date for the
occurrence and EO ranks.

rUtilize last observation date

The Last Observation Date field in an EO record contains the most recent
date that the element was actually observed at that location. It is generally
assumed that older dates indicate lower Presence confidence, but this can
be adjusted based on expert opinion, or on the basis of data indicating the
land use and/or management policy at an EO location has changed, which
may then affect the likelihood of its continued presence.

If date is to be used to assign Presence confidence, there are a number of
ways that dates can be translated into a numerical value ranging from 0.0
to 1.0 to represent confidence. In some cases, a straight linear decrease in
confidence value from the present day to the date of observation could be
used, while in other situations, some nonlinear decreasing function from the
present day to the date of observation might be more appropriate.

In areas where data indicating land use and/or management policies that
could affect the continued presence of occurrences are available, it may be
useful to obtain or develop layers that identify these different areas within
the planning region and/or indicate areas where the land use/policy has
changed within a specified time frame (e.g., 1 year, 5 years). Intersecting
these layers with element distributions would identify occurrences that are
more likely to have persisted as well as those that have probably been
extirpated, thus facilitating refinement of Presence confidence values
assigned on the basis of date. For example, an occurrence last observed
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fifteen years ago would have an assighed confidence value based on the
date of that last observation; however, if the occurrence is in a national park
where little change has occurred in the last 50 years, the confidence value
could be increased to reflect greater confidence that the occurrence is still
present at that location. Another example would be an occurrence observed
two years ago at a site that is now a shopping mall; in this case, the
confidence value assigned for a very recent last observation date would be
decreased since there would be virtually no confidence that the occurrence
remains.

rUtilize EO rank

'Standard' NatureServe EOs typically have assigned EO ranks, determined
through the application of EO rank specifications. Ranks of A, B, C, and D
indicate the estimated viability of species occurrences, or the ecological
integrity of community occurrences, and thus the likelihood of persistence.
Other EO ranks are used for locations representing extirpated or extinct
occurrences (E rank), or historical occurrences (H rank). (For additional
details on EO ranks and rank specifications, see the Element Occurrence
Data Standard, found at http://whiteoak.natureserve.org/eodraft/index.htm

)

Occurrences that have assighed EO ranks should be evaluated in terms of
how current the ranks are, and updated as needed using EO rank
specifications developed for the element. For occurrences without ranks, it
may be possible to assign EO ranks using rank specifications criteria. EO
ranks can then be converted into Presence confidence values (ranging
between 0.0 and 1.0), for example:

EO Rank Presence Confidance

A= excellert visbilityirtegrity 1.0

B = good vishilityiirtegrity 1.0

C = fair vishilityd rtecrity 1.0

D = por sishilityirtegrity 1.0

E = extart 1.0

U= urrarkakle 0.7%

H = histovical 0.50

F = failed to find 0.50

X = estimated 0

Example of values that could be used to convert EO ranks to Presence
confidence.

'"NONSTANDARD' OCCURRENCE DATA

113


http://whiteoak.natureserve.org/eodraft/index.htm

Vista Users Manual October 22, 2013

Data developed using processes other than those embodied in NatureServe
heritage methodology are referred to as 'nonstandard.' Such data can result from
a number of different processes, including modeled habitat, polygons mapped
from remotely sensed data, and contiguous landscape areas.

» Determine date of source data used to develop 'nonstandard’
occurrences

Presence confidence for 'nonstandard' occurrences can be assessed using
the age of the most dynamic input data that was used in mapping and/or
modeling the occurrences. Typically this will be the date of the imagery
(e.g., aerial/satellite views) used to produce a land cover map, from which
an element distribution is then mapped or modeled. In some cases, the age
of the underlying data can be evaluated in terms of EO rank specifications
for the associated element, and an appropriate EO rank assigned (e.g., H =
historical, E = extant). This rank could then be translated to a value
indicating Presence confidence using the conversion table above.

rAssign presence/absence values to raster source data

Presence confidence for 'nonstandard' occurrence data in raster format can
be indicated through the use of a non-zero value up to 1.0 (i.e., >0.0 to
1.0) for grid cells in which an element is located, and an assigned value of
0.0 to indicate its absence.

rDown-rank Presence confidence values for modeled occurrences

Presence confidence values assigned to modeled habitat areas need to be
down-ranked to indicate the uncertainty associated with distributions that
are modeled rather than actually observed in the field. (See also, the
Modeled confidence section.) Considering the confidence equivalents for EO
ranks shown in the conversion table in the previous section, modeled
occurrences could be assigned a Presence confidence value of 0.25 to
indicate the associated uncertainty with the data.

rAssign appropriate value if confidence cannot be determined

If data (both 'standard' and 'nonstandard' types) for occurrences are insufficient
to assign a Presence confidence value but this type will be used to calculate net
confidence for occurrences in the project, a value appropriate for unknown (e.g.,
0.5, 0.2) should be assigned instead of 0.0. This will insure that the net
confidence will not equal 0.0 in cases when there is a lack of data to assign
values for all confidence types to be included in the analysis.

*Record values in column of element distribution layers

Populate the appropriate column in the associated distribution layers with
Presence confidence values.

Record a value of 1.0 in the column if Presence confidence is not to be used in
assessing net confidence for occurrences in the project. Using 1.0 to represent
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this confidence will ensure that there will be no effect on net confidence
calculations by excluding this type.

rDetermine Map Resolution confidence values for occurrences

Map Resolution, a type of spatial confidence, is indicated through the map scale
used to create element distribution layers. Generally, the coarser the scale of the
map, the less detail that can be depicted on the map, and the lower the Map
Resolution confidence value for occurrences.

There are a couple of ways that values for Map Resolution confidence (ranging
from 0.0 to 1.0) can be derived for use in Conservation Value analyses,
depending on attributes associated with spatial data for occurrences.

rUtilize digitizing base information for NatureServe 'standard' EOs

For NatureServe Element Occurrences (EOs) developed from one or more
observations (i.e., Source Features) according to the current NatureServe
heritage spatial methodology, data recorded in the Digitizing Base field in each
component Source Feature record (specifically, the digitizing base that was used
to develop that feature), can be used to determine the Map Resolution confidence
for individual EOs.

rEvaluate map scale for layers used to develop 'nonstandard’ occurrences

The Map Resolution confidence for occurrence data developed using processes
other than those embodied in NatureServe heritage methodology (e.g., element
distributions based on remotely sensed data or modeling) should be adjusted on
the basis of the map resolution of the coarsest input layer. For example, if a
model utilizes a land use layer at a scale of 1:24,000 and a vegetation layer at a
scale of 1:500,000, the vegetation data represents the greatest uncertainty
incorporated in the distribution. Map Resolution confidence for the modeled
occurrences should be adjusted accordingly.

rAssign appropriate value if confidence cannot be determined

If data for occurrences are insufficient to assign a Map Resolution confidence
value but this type will be used to calculate net confidence for occurrences in the
project, a value appropriate for unknown (e.g., 0.5, 0.2) should be assigned
instead of 0.0. This will insure that the net confidence will not equal 0.0 in cases
when there is a lack of data to assign values for all confidence types to be
included in the analysis.

* Record values in column of element distribution layers

Populate the appropriate column in the associated distribution layers with Map
Resolution confidence values.

115



Vista Users Manual October 22, 2013

Record a value of 1.0 in the column if Map Resolution confidence is not to be
used in assessing net confidence for occurrences in the project. Using 1.0 to
represent this confidence will ensure that there will be no effect on net confidence
calculations by excluding this type.

rDetermine Modeled confidence values for occurrences

Modeled confidence, a component of spatial confidence, is used to indicate that
an element distribution has been developed partly or entirely from a spatial
distribution model and/or remotely sensed data. There is inherent uncertainty in
distributions developed from such data since the underlying information was not
directly observed and/or measured in the field. Note that some mapping projects
(e.g., land cover layers) may include a thematic accuracy assessment that can be
used to develop a value for this confidence attribute. There are several ways that
values for Modeled confidence (ranging from 0.0 to 1.0) can be derived for use in
Conservation Value analyses, depending on attributes associated with spatial
data for occurrences.

»Assign a constant value

Modeled confidence can be a constant value determined on the basis of expert
opinion, or using the results of an accuracy assessment of the model output.

»Assign a value based on a probability surface

In cases when the model used to develop a distribution also results in a
probability surface, this can be used to assign a Modeled confidence value.

»Assign appropriate value if confidence cannot be determined

If data for occurrences are insufficient to assign a Modeled confidence value but
this type will be used to calculate net confidence for occurrences in the project, a
value appropriate for unknown (e.g., 0.5, 0.2) should be assigned instead of 0.0.
This will insure that the net confidence will not equal 0.0 in cases when there is a
lack of data to assign values for all confidence types to be included in the
analysis.

»Record values in column of element distribution layers

Populate the appropriate column in the associated distribution layers with
Modeled confidence values.

Record a value of 1.0 in the column if Modeled confidence is not to be used in
assessing net confidence for occurrences in the project. Using 1.0 to represent
this confidence will ensure that there will be no effect on net confidence
calculations by excluding this type.
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rCalculate net confidence value for each occurrence

The net confidence associated with an occurrence is derived by multiplying
together each of the values assigned for the different component confidence
types, weighted as desired.

rDetermine how component confidence types should be weighted

Determine any weights to be used for indicating greater or lesser significance of
the individual component types (i.e., Locational Precision, Presence, Map
Resolution, and Modeled confidence) in confidence calculations.

rCalculate net confidence values
Calculate the net confidence value for each element occurrence using the formula

Net Confidence = (Locational Precision*w1) * (Presence * w2) *
(Map Resolution * w3) * (Modeled * w4)

where:

Locational Precision = Assigned value for Locational
Precision confidence

Presence = Assigned value for Presence confidence

Map Resolution = Assigned value for Map Resolution
confidence

Modeled = Assigned value for Modeled confidence
w1l = weight of Locational Precision confidence
w2 = weight of Presence confidence

w3 = weight of Map Resolution confidence

w4 = weight of Modeled confidence

Note that a 1.0 value should be used in this formula for any component
confidence types determined to be not applicable and/or that are not to be
utilized in assessing net confidence.

If there is no value, or a value of 0.0 assigned for any component confidence
type to be used in the net confidence calculation, a value appropriate for
unknown (e.g., 0.5, 0.2) should be used instead to insure that net confidence will
not equal 0.0.

* Record values in column of element distribution layers

Populate the appropriate column in the associated distribution layers with net
confidence values.
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rAdd net confidence values to Vista

The addition of net confidence values to Vista can be deferred until
viability/integrity attribute values have been assigned to distribution layers (if
appropriate) so that all element information can be entered into the system at
once. However, if it is desirable to input confidence values at this point in the
process and distribution layers have not yet been associated with elements, the
task of pointing to distribution layers must first be completed (see the task Point
to Distribution Layers from Vista). Once a distribution has been associated with
an element, attributes can be added using the Vista Element Properties window,
specifically in the Confidence in Distribution group box on the Spatial tab.

rDocument products with metadata

The final products of the process are numerical values for net confidence ranging
from 0.0 to 1.0 assigned for each occurrence.

Metadata should include documentation on the following:
e Source data used to define Locational Precision confidence (if applicable)
e Source data used to define Presence confidence (if applicable)
e Source data used to define Map Resolution confidence (if applicable)

e Source data used to define confidence values for Modeled occurrences (if
applicable)

o Rationale for assigning the values for each type of confidence
e Decisions made for calculating net confidence values

Vista automates the process of producing metadata that is compliant with the
Federal Geographic Data Committee (FGDC) metadata standards. See
http://www.fgdc.gov for more details on metadata standards.

Data for Scenario Evaluations

LAND USE COMPATIBILITY

Objectives

The purpose of indicating element compatibility with different Land Use
Intent (LUI) categories (described in Appendix F) is to permit the
identification of areas within the planning region where responses to specific
land uses will permit elements to remain viable or maintain ecological
integrity. Element land use compatibility is evaluated using Land Use and
Conservation Scenario analyses, with the user designating which responses
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should count toward the achievement of conservation goals and which
should not.

Products

Element compatibility is stored as an attribute associated with the LUI
categories used in the project.

Inputs

Element experts assess LUI compatibility on the basis of information that
can be derived from a number of sources, including academic and
government studies evaluating element viability (for that specific element or
related elements) in the presence of different land uses, recent surveys that
have found viable populations in the presence of certain land uses, or
expert opinion.

Methods Summary

Compatibility is assigned by indicating whether particular land uses will
permit the element to remain viable (species) or to maintain ecological
integrity (ecological elements). The customized list of LUI compatibilities
can reflect a gradation of impacts for each element. LUI categories deemed
compatible would permit an acceptable level of viability/integrity for the
element, while land uses with decreasing compatibility would have an
increasingly negative effect on the element's continued existence. For
example, transmission corridors would not be compatible with most
elements that comprise a forest ecosystem, but may be generally
compatible with the elements of a grassland ecosystem.

Select the task below to see a detailed description of the process.
2 Indicate land use compatibility using Vista

Background

Compatibility indicates whether acceptable levels of viability/integrity for the
element are likely to occur in the presence of various land uses that may
affect key ecological attributes that support the element. Scenario
Evaluations are used to identify areas where compatible land uses are likely
to permit the achievement of conservation goals for the element through
acceptable viability/integrity, as well as areas of incompatible land uses that
could be changed to improve goal attainment.
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Steps in the Compatibility Assignment Process

PROCESS FOR ASSIGNING COMPATIBILITY

rIndicate land use compatibility using Vista

Using the Compatibility tab on the Element Properties window, indicate whether
each land use intent category used in the project is compatible with continued
viability/integrity of the element.

Windows for Element Data

ELEMENT IMPORT FORM

The Element Import Form is displayed by clicking Project » Import Element
Properties from File... from the Vista menu. The form is used to import
properties from multiple elements using a shapefile containing their attributes.
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Element Import Form E]@@

File Selection
Select an element data file {

Select an element file for import into this project

Shape file: I Browse.. |

|| Cancel | Help

Import element properties:

1. Click the Browse... button to navigate to a shapefile containing one or
more element distributions, select the file, and click Open, or alternatively,
enter the name of a shapefile directly into the Shape File field. Click
Next>.
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Element Import Form Q@@

File Selection « B9
Select an element data file

Select an element file for import into this project

ELEILR Vs Supprcrtiimpot_Elems o fion, Fie\FNAI GIS 5574 YA FLED_Pr- NeureSenws 200606 shg Browse.. ]

l I IWI Help l

2. Edit EO rank to quality/integrity score conversions. Click Next>. CAM THIS
IS AS FAR AS I GOT
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Element Import Form [=] B3

Input Mapping > g
Map input attributes to input types

Set the attributes to the appropriate
input type or to ighore to skip them.

ED Rank, Unique Element 1D, and FID v

Primary Name are required.
Shape I Ignore v l
odeid [lgnoe =]
Tipo Im
Descript l lgnore v ]
Cond [ooe ]
Con O
MinSize I Ignore v I
Primary_Na I Ignore > I
Altern_Mam I lgnore v I
GRank IG-Hank vl
Srank I S-Rank e [

< Back J MNext > | Cancel | Help |

3. Review the attributes that Vista cannot parse, and designate which to
import manually. Click Next>.
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Element Import Form

Category Info .
Category Info i

303 category assignments resolved.

0 category system can't be resolved:
21 category can't be resolved. Please check them in the following list if you want to import them:

G-Reank: G1G2
G-Rank G2G3
G-Rank G3G4
G-Rank: G30
G-Rank: G3T1
G-Rank: G3T2
G-Rank G47
G-Rank: G4GS
G-Rank: G4T2
G-Rank G4T3
G-Rank: G4T3?
G-Rank: G57
G-Rank G5T1
G-Rank: GST10
G-Rank G5T2
G-Rank: GST3
G-Rank: G5T4
S-Renk: 5152
S-Rank: 5253 —
S-Rank: 537

Q-Rank: R3] L]

|»

| <Back | New> || cCancel |[ Hep |

4. After the import process, separate element records will be created for each
element in the shapefile. A spatial distribution layer must be specified for
each element record before the element can be used in any Vista analyses.
By opening the Element Properties window for each element, or by using
the Edit Multiple... button on the Element List window, additional
information can be added or edited.

5. Once the import process has completed and any related data have been
entered, all of the elements must be processed by clicking the Refresh...
button on the Element List window. See Refresh Selected Results for
additional information on refreshing elements in Vista.

ELEMENT LIST WINDOW

The Element List window is displayed by selecting either Lists rElement List...
or Manage Elements... from the NatureServe Vista menu. This window lists all
of the elements that have been entered into Vista for use in the project. See the
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Element Selection section for more detailed information on elements to be

included in a project.

Q Element List

m

Alternate Name CY &)
Bald Eagle Haliaeetus leucocephalus
California Annual Grasslands &1 California Annual Grasslands &lianc [V

| Califormia Coast Ranges Cliff an California Coast Ranges Cliff and Ca |V

<

Mediterranean California Serpe

Mediterranean California Serpentine

‘ California Freshwater Shrimp Syncaris pacifica v
| California Mesic Chaparral California Mesic Chaparral v
Central Valley Miked Oak Sava Central Valley Mized Dak Savanna v
Central Valley Riparian Woodla Central Valley Riparian Woodland an ¥
Coastal Closed-cone Conifer Fo Coastal Closed-cone Conifer Forest v
| Eucalyptus Alliance Eucalyptus Alliance v
| Historic Sites v
‘ Important Agriculture v
Lower Montane Pine - Dak Woo Lower Montane Pine - Oak Woodlan [V
| Mediterranean California Driy-M Mediterranean California Dry-Mesic v
Mediterranean Califomia Foothil Mediterranean Califoria Foothill and [V
Mediterranean California Mized — Mediterranean California Mized Dak v

v |

The Element Database

MNew ...
Properties...

Delete

Report
Refresh ...

E dit M ultiple

Help

Close

fle RER

Button functions:

New... displays a new Element Properties window that can be used to add a new

element to the project.

Properties... displays the Element Properties window showing details and

allowing edits to the element selected in the list.
Delete deletes the element selected in the list.

A Confirm Delete window is displayed before the deletion is implemented,
which includes information on any analytical tools and/or analyses that
reference the element to be deleted, as shown in the following example.

Confirm Delete

Scenario Evaluation {"Species at Risk - baseline”, "Species at Risk ")
Goal Set ("Rarity")
Weighting System ("Rarity")

Are you sure you want to delete it?
If vou choose to delete, vou should refresh any analyses listed here,

Yes No

The element, "California Freshwater Shrimp", is referenced by the following item(s):

N

N

Report displays a report for the selected element that provides data related to the

element, including its spatial attributes and distribution, as well as its
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inclusion in category systems used in analyses. See the Reports section for
more details on Element Details reports.

Refresh... displays the Refresh Selected Results window that can be used to
refresh the data for selected elements.

Edit Multiple displays the Multi-Element Property Edit window that can be used to
set the value for a selected property across a specified group of elements at
the same time.

Help opens the on-line documentation.
Close closes the window.

Columns displayed:
Name - name of an element that will be used in Vista input windows; this is
typically the common name for the element.

Alternate Name - secondary name of the element, frequently the scientific name
for the element.

ECV - checkbox that indicates that an Element Conservation Value layer has been
created for the element.

ELEMENT PROPERTIES WINDOW

The Element Properties - <New> window is displayed by either clicking the
New... button on the Element List window or choosing Selection *New Element
from the NatureServe Vista menu while an element is highlighted in the Vista
Table of Contents. The new properties window is used to add a new element,
along with associated distribution layers and attribute data, to the project for use
in analyses.

The Element Properties window consists of four tabs for recording specific types
information on elements General, Spatial, Categories, and Compatibility.
Depending on the analyses to be performed, different fields may be used, and
data input may occur at different times. Specifically, some of the items on the
General and Spatial tabs are completed for Conservation Value analyses only,
while the Compatibility tab is used strictly for Land Use and Conservation
Scenario Evaluations.

Note that the i button located next to an item can be used to record additional
information related to that item (see the Documentation Window topic for more
details).

Add an element:

GENERAL TAB INPUT
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Element Properties - <New>

General ISpaliall Categories | Compatibity |

Harme I A Cancel
Alemate Name | ol
URL | _I L Help I
I™ Restricted
Description
Measured by

+ Lrea (acres)

" Dccurrences

™ Has a minimum size for viability
Min Size I acres L
™ Has a condition threshold

Condgtion threshold |

1. Specify a name for the element in the Name field. Typically this will be
the common name used for the element. The <New> on the window title
will change to the name of the new element as the entry is typed in.

2. Specify another name for the element in the Alternate Name field.
Provided that the previous Name field contains the common name for the
element, this field is generally used for its scientific name.

3. Enter a web address in the URL (Uniform Resource Locator) field that
provides information related to the element (e.g., NatureServe Explorer).

The J button can be used to open an explorer window that goes directly
to the URL entered in the field, or if there is no address specified, the
explorer default window will open.

4. If the ability to edit the element data should be limited to members of the
data development team, place a check in the Restricted checkbox.

5. Enter a brief description of the element in the Description field, if desired.

Note: If records are being created for selected elements before additional data
has been obtained/developed, data entry for the remaining fields on this tab, as
well as for the_Spatial tab and Compatibility tab (if needed), can be deferred until
distribution layers have been developed for elements (see the process for
developing distribution layers), and any attributes have been assigned (see
processes for assigning viability/integrity values and confidence values). It may
be a more effective use of data entry time to open each element record only once
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to enter all of this information at the same time, rather than repeating the
process several times to enter each of these items separately.

6. Indicate whether the distribution of the element is represented by area or

by distinct occurrences using the appropriate Area or Occurrences radio
button.

. Indicate whether there is a minimum size required for viability of the

element in the checkbox, and if so, enter the Minimum Size. This
minimum size value is used to exclude occurrences (i.e., 1 occurrence = 1
record in a distribution shapefile) that do not overlap with both a
"compatible" land use and a "reliable" policy in _Scenario Evaluation
analyses, AND that fail to meet the element's condition threshold, from
the total to be compared with the minimum size. If the area of the
occurrence is less than the designated minimum size, the entire
occurrence is not considered to be viable and is excluded from analyses.

. Indicate whether there is a threshold for condition of the element in the

checkbox, and if so, enter a value (ranging from 0.0 to 1.0, low to high
threshold, respectively) for Condition Threshold. The condition
threshold value is used to exclude data to be included in analyses on the
basis of failing to meet minimum condition requirements to be considered
viable. Condition threshold values specified in this field should result from
running models in the system, rather than from element quality data.

. To close the window and save the data entered in the element record click

OK; otherwise, click Cancel.

SPATIAL TAB INPUT
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Element Properties - <New>

General Spatial ICalegoriesI Compatibiity |

Distrbution Layer | 7] (& ok |
istribution Layer | <None> ¥ . -
x : Cancel l
Cell size to use for conversion | 1 acres AP
Viability/Integrty -
! Hel
& Atibute of Distibution | R4 s L
" Raster Layer l None ._'_I &
Confidence in Distribution ‘.
& Atibute of Distibution | =l Mg
" Raster Layer | .LI &
" Single Value |
Map Context|< None > _'_I

1. Select the distribution layer for the element from the drop-down menu of

the Distribution Layer field, or by using the & ArcCatalog button to
browse to the layer. (Layers will be displayed in the drop-down menu only
if the layer is the correct feature type and is included on the Display Type
tab of the Table of Contents [TOC].) See the Element Distributions section
for more details on distribution layers.

2. Enter a value indicating the cell size to be used for conversion. For a
discussion of optimal cell size to be used for a planning project, see the
Determining Grid Cell Size topic.

Note: If Land Use and Conservation Scenario Evaluations are to be
performed, the grid cell size used to create the visualization layers
generated by a_Scenario Evaluation is set in this field. If this cell size
differs greatly from the cell size specified for the scenario used in the
evaluation (set in the Scenario Properties window), the visualization layers
may not overlay the scenario correctly.

If Conservation Value analyses are to be performed, data entry for the fields
contained in the Viability/Integrity and Confidence in Distribution group boxes
(described in the following steps 3 and 4) can be deferred until values for these
attributes have been assigned (see the sections on Viability/Integrity and
Confidence for details on these attributes).

3. If Conservation Value analyses are to be performed, indicate
whether the viability/integrity value is an attribute of the distribution
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layer for the element, or is represented by a raster layer using the
appropriate radio button.

If a raster layer is used, select the layer from the drop-down menu
associated with the raster layer, or browse to the layer using the
ArcCatalog button.

See the Viability/Integrity section for more details on this attribute.

. If Conservation Value analyses are to be performed, indicate

whether the confidence value is an attribute of the distribution layer
for the element, is represented by a raster layer, or will consist of a
single assigned value for all occurrences of the element, using the
appropriate radio button.

If a raster layer is used, select the layer from the drop-down menu
associated with the raster layer, or browse to the layer using the
ArcCatalog button.

If a single value for confidence is to be used, record that value in the field
next to the Single Value radio button.

See the Confidence section for more details on this attribute.

5. Select from the Map Context drop-down menu an existing context to be

used in creating reports for the element, if any. If a map context needs to
be created for the element, see the topic entitled Map Context Properties
Window.

. To close the window and save the data entered in the element record click

OK; otherwise, click Cancel.

CATEGORIES TAB INPUT
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Element Properties - <New>

General | Spatial  Categories ICompatibityI

I _'_I System Category
Critically Imperiled [G1) Cancel
Critically |mperled(subspecies or i‘

Imperied (G2) Del
Impenied(subspecies or vaneties’ | Help
Vulnerable [G3) —,

Vulnerable[subspecies or varietie
Apparently Secure [G4)
Appatently Secure[subspecies a1
Secure (G5)

Secwe(subspecies or vaneties) [
Unrankable (GU)

Unrankable [subspecies or variel
Unranked (GNR)
Unranked(subspecies or varnetie:
Possibly Extinct (GH)

Possibly E xtinct(subspecies or ve
Presumed Extinct (GX)
Presumed Extinct{subspecies or
Not applicable (GNA)

Not applicable(subspecies or var

Information on Category Systems to which an element belongs can be entered at
any time once the element record has been created. Several default categories
are provided in Vista, so it may be useful to indicate any of the default
categories that apply initially, and then create additional categories and assign
elements later as needed for developing Filters, conservation Goal Sets, and
Weighting Systems, and performing analyses. To create a new category system,
see the Category System Properties window section for details.

1. To specify a category system to which the element belongs, select the
Category System from the drop-down list in the upper left of the window.
A list of the categories within that system will be displayed below the
system name.

2. Select the category to which the element belongs, and then click the Add
button. The name of the system and category to which the element
belongs will be displayed in the right pane of the window.

3. Repeat the system/category selection and add process to specify
additional categories as needed.

4. To delete an element from a category system, select the system and
category in the right pane and click the Del button.

5. To close the window and save the data entered in the element record click
OK; otherwise, click Cancel.
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COMPATIBILITY TAB INPUT

Element Properties - <New>

General | Spatial | Categories Compatibiity |
=1 @ Maintain Primarily for Natural Values: 4
0 Biodiversity conservation: L

0 Natural area recreation and open spac

0 Unknown specific natwal use:

H
=1 0 Maintained Primarily for Working/Occupied g

0 Low intensity working landscape:

0 Intensely managed working landscape:

0 Low-density development:

0 Unknown specific working/occupied u
=1~ @ Utilized Primarily for Infrastructure:

0 Cleared transmission coridor:

0 Minor road:
0 Major road:

blotue hiakiciimin
< > Responses... |

An indication of the degree to which implementation of a specific Land-use Intent
(LUI) category (described in Appendix F) is compatible with an element - that is,
will permit the element to persist - is recorded using this window. More
specifically, implementation of compatible LUIs will permit a species to remain
viable or an ecological element to maintain ecological integrity. Scenario
Evaluations, used to assess element compatibility with various land use scenarios
in terms of meeting conservation goals, are dependent upon these compatibility
assignments for accurate results, so it is strongly recommended that only
experts on the element assign compatibility. Any decisions related to

compatibility should be recorded (using the “* button to access the associated
Documentation Window) to allow peer review and/ or legal review.

For more details on compatibility, see the Land Use and Conservation Scenario
Evaluations section.

1. If Land Use and Conservation Scenario Evaluations are to be
performed, indicate the degree to which the element is compatible with
each of the NatureServe Vista LUI categories by clicking on the LUI to be
assigned, and selecting the appropriate compatibility response from the
list in the column to the right.

Assigning a response value to a major LUI category (e.g., "Maintain
Primarily for Natural Values") will cause the system to automatically assign
the entire category the same value (i.e., both the major category name and
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all of its associated child [minor] categories). However, assigning a
compatibility response for a minor category LUI (e.g., "Biodiversity
conservation") will not cause any other items in the category to be
automatically designated.

2. To edit or add a new value to the list of compatibility responses, click the
Responses... button to open the Compatibility List window.

3. To close the window and save the data entered in the element record click
OK; otherwise, click Cancel.

Edit Element Information:

Element properties can be edited either individually, or for multiple elements
simultaneously, as described below.

Edit an individual element:

1. Navigate to the Element Properties window populated with existing data for
the element by either right-clicking the element name in the NatureServe
Vista table of contents and selecting Element Properties... from the
resulting menu, or by clicking Manage Elements... from the Vista menu,
selecting the element in the_Element List window that opens, and clicking
the Properties... button. The resulting properties window displays data for
the element.

2. Edit element properties data using the processes described above for
adding an element as guidelines. More detailed descriptions of elements
and related data can be found in the Element Selection, Element
Distributions, Viability/Integrity Attributes, and Confidence Attributes
sections.

3. To close the window and save any changes made to the element record
click OK; otherwise, click Cancel.

Edit multiple elements:

1. Click Manage Elements... from the Vista menu to open the_Element List
window, and click the Edit Multiple... button to set property values for a
designated set of elements simultaneously. See the_Multi-Element Property
Edit window for details on the process for editing properties for a group of
elements.

MULTI-ELEMENT PROPERTY EDIT WINDOW

The Multi-Element Property Edit window, displayed by clicking the Edit
Multiple... button on the Element List window, is used to set values for a
selected group of elements simultaneously.
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Multi-Element Property Edit

i
| bald eagle General | Spatial] Categories | Compatibility
[ california mesic chapparal

7 central valley mixed oak savannah 0K
[~ central valley riparian woodland and shrubland Name I
™ napa false indigo
™ napa western flax
F_ northwestern pond turtle LURL I _'
[~ purple martin :

[_ townsend's big-eared bat I Resticted
[ weric serpentine chapparal Description

Cancel
Alternate Name I

i

Help

Measured by

<]

* Area [project units)

" Dccurences
™ Has a minimum size for viability
Minimum Size acres

™ Has a condition threshold

Condition threshold

Edit properties for multiple elements:

1. Select the set of elements that is to be assigned the same values for
specific properties by clicking either on each element to be included or on
the checkbox for each of these elements.

2. Choose the appropriate tab(s) that contain properties to be changed for
the designated group of elements. You will notice that the attributes that
can be edited are limited, with many "grayed out" and unavailable. In
addition, there are no values displayed in any of the fields that can be
edited, even if the existing values for the selected elements are the same
to begin with. Properties that can be edited for the designated set of
elements simultaneously are as follows:

On the GENERAL tab, can edit:
Measured by Area or Occurrences
Has a minimum size for viability
Minimum Size
Has a condition threshold
Condition threshold

On the SPATIAL tab, can edit:
Viability/Integrity - Attribute of Distribution or Raster Layer

Map Context

On the CATEGORIES tab all Category Systems can be edited
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On the COMPATIBILITY tab element compatibility can be edited

3. Edit properties in the records of the selected elements simultaneously by
clicking the appropriate radio buttons or checkboxes, entering values,
and/or choosing values from drop-down menus for any properties that are
to be set to a single value for these elements. Guidance for editing
elements is provided in the processes described for adding new elements
using the_Element Properties window.

4. To close the window and save the edits made in the records of each of the
selected elements simultaneously, click OK; otherwise, click Cancel.

REFRESH SELECTED RESULTS WINDOW

The Refresh Selected Results window can be opened several ways, depending
on the item(s) to be refreshed.

e To display the Refresh Selected Results window listing all items that can be
refreshed in the project (that is, elements, Conservation Value Summaries
(CVS), and Scenario Evaluations, seen by scrolling down the list), click
Refresh Results... from the NatureServe Vista menu.

e To display the Refresh Selected Results window listing only elements in the
project to be refreshed, click the Refresh... button on the_Element List
window, or right-click on the major heading "Elements" on the
NatureServe Vista tab in the Table of Contents (TOC) and choose Refresh
Results... from the context window.

e To display the Refresh Selected Results window listing only CVS in the
project to be refreshed, click the Refresh... button on the Conservation
Value Summary List window.

e To display the Refresh Selected Results window listing only scenarios and
Scenario Evaluations in the project to be refreshed, click the Refresh...
button on the Scenario List window or the Scenario Evaluation List window,
or right-click on the major heading "Evaluations" on the NatureServe Vista
tab in the TOC and choose Refresh Results... from the context window.
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&7 Refresh Selected Results Q@@

=-[] Elements A Select items for refresh by checking boxes
Bald Eaal | nextto their names. When youte ready,
[JBaldEagle click the "Refresh' button.

[ California Annual Grasslands Alliance

[ California Coast Ranges Cliff and Canyon

[ California Freshwater Shrimp I Abort upon any eror
[ California Mesic Chaparral

[ Central Valley Mixed Dak Savanna

[ Central Valley Riparian Woodland and Shrubland
[ Coastal Closed-cone Conifer Forest and Woodland Select Al Help

< e, ' > - Select None rDetails... l

e

Refresh data:

1. Indicate which data are to be refreshed by using the check-box(es)
associated with the element(s) and/or project analyses. The Select All
button can be used to select the entire list of items; using the Select
None button will de-select any items that have been selected.

2. Indicate whether the refresh process should be cancelled if an error
should occur using the Abort upon any error checkbox.

3. Click the Refresh button to begin the data refresh process.

If the refresh process completes without errors, the following message is
displayed:

Refresh Complete @

Refresh has completed successfully.

If an error occurs during the refresh, the following message will be
displayed
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Refresh Complete

Refresh completed with one or more errors, See log below For details,

and an error log will be displayed in the lower half of the Refresh Selected
Results window.

&7 Refresh Selected Results @@@

[ Rarity Weighted - with confidence A Select items for refresh by checking boxes
Riparian-Serpentine Yalue "~ nextto their names. When youte ready,
E Slfwey Area: click the "Refresh' button.

=1-[] Scenarios and Evaluations
=[] Napa County baseline
- [ Rarity evaluation
Species at Risk - baseline

=[] Proposed Wildemess
[ Species at Risk = Select Al Help l

Refresh I Abort upon any error

Wl

< > Select None

Refreshing scenario evaluation "Species at Risk - baseline"...
ERROR: Object reference not set to an instance of an object.

A

If more detailed information on the error(s) encountered is desired, click
on the error log and then click the Error Details... button to display an
Error Detail window.

Error Detail @

Object reference not set to an instance of an object.
System.MullReferenceException: Object reference not set to an instance of an object,
at MatureServe, Yista. Analysis. SiteInventory. .ctor{Yectorl siteLayer, Area cellSize)
at MatureServe, Yista.Model. ScenEval.ProcessEdits(Transaction transaction, Boolean forceRefresh)
at MatureServe.Vista.Model, ScenEval.RefreshSpatialData{Boolean forceReprocessing)
at MatureServe.Vista.Util.RefreshMgr . Refresh(RefreshableSpatialOwner[] owners)

Note that elements, CVS, and Scenario Evaluations in the project can be
refreshed without opening the Refresh Selected Results window. To accomplish
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this, right-click on a single element or analysis on the NatureServe Vista tab of
the Table of Contents and select Refresh Result from the context menu. A
Confirm Processing window will be displayed.

Confinm Processing

The element zpatial data can now be calculated.

Click '0FK' to being proceszing now, or click 'Cancel' to cancel processing.

Cancel

Click OK to continue with the refresh process; otherwise, click Cancel.

Scenarios in the project can also be refreshed without opening the Refresh
Selected Results window. To accomplish this, right-click on a single scenario on
the NatureServe Vista tab of the Table of Contents and select Refresh Result
from the context menu. A Refresh Evaluations? window will be displayed.

Refresh Evaluations?

This scenario has associated evaluations. Refresh all evaluation results as well?

Yes Mo Cancel I

Click Yes to refresh both the scenario as well as any Scenario Evaluations that
utilize the scenario; click No to refresh only the scenario; otherwise, click
Cancel.

VISTA ELEMENT IMPORT WINDOW

The Vista Element Import window is displayed by clicking Project » Import
Element Properties from Web Service... from the Vista menu, and is used to
import properties from multiple elements using NatureServe Web Services.
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Import Elements from aWebService into your Yista Project
Step 1: Select Elements to import from a WebService i

The Element Database

Web Service: View Elements by

Move Available Elements to Selected Items list for

lps:f'/servicesAnatureselve.otg/idd import ¢ Common Name " Scientific Name

Nation:

State:

l CA-Canada lJ Awvailable: Selected:

AB-Albert
l Erta _VJ il

Name Search

Clear &ll Clear &ll

Next > 1 Cancel | Help

Import element properties using a web service:

1.

If the web service location is not populated automatically, enter:
https://services.natureserve.org/idd

Select the desired values from the Nation and State drop-down menus.

Using the Name Search field, enter the name or part of the name of an
element whose properties are to be imported, and click Search Service.
Note that either common or scientific names can be used in the search.
Note also that the wildcard "r;*” is permitted for searches, but caution is
recommended as its use may result in a longer search time before results
are returned.

When the search has completed, the results will be displayed as a list of
species in the Available: field. The listed species can be displayed by using
Common Name or by Scientific Name by selecting the appropriate radio
button in the View Elements By area.

139



Vista Users Manual October 22, 2013

Vista Element Import Q@@

Import Elements from a WebS ervice into your ¥ista Project
Step 1: Select Elements to import from a WebService
Web Service:

“iew Elements by

Move Available Elements to Selected Items list for

]ps: //services.natureserve.org/idd import * Common Name " Scientific Name
Nation:
I US-United States _'J Available: Selected:
e Bigtree Shoulderband
Napa blue grass
[Ca-Calfomia ||

Napa lomatium
Napa western flax
no common hame

r

Name Search

]napa

Search Service

Clear &ll Clear &ll

| Next > | Cancel I Help

4. Select one or more elements to be imported, and click the ﬂ button.
Multiple elements can be selected together using <Control>-Click, and a
range by using <Shift>-Click.
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Vista Element Import E]@

Import Elements from aWebS ervice into your Yista Project .
Step 1: Select Elements to import from a WebService
Web Service: View Elements by
- - Move Available Elements to Selected Items list for
|ps:/Jservnces.natureservaorg/ndd import ¢ Common Name " Scientific Name
Nation:
I US-United States LI Ayailable: Selected:
State: Bigtree Shoulderband
tate: Napa blue grass
T— Napa bluecurls
|CA-Ca||fom|a l_l Napa false indigo

Napa lomatium
Napa western flax

ho common hame

-~
Name Search

| napa

Search Service

Clear Al Clear Al

Back I Next > I Cancel | Help

Elements selected for import will be displayed in the Selected: list.
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Vista Element Import @
Import Elements from a WebS ervice into your ¥ista Project >
Step 1: Select Elements to import from a WebService {
‘Web Service: View Elements by
- - Move Available Elements to Selected Items list for
[ps:/’.fservnces.naturesewe,orglldd impart " Common Name " Scientific Name
Nation:
! US-United States _'J Available: Selected:
State: Bigtree Shoulderband Napa blue grass
tate: Napa lomatium Napa bluecurls
T— no common hame Napa false indigo
ICA-Callfomla _:J R Napa western flax
=
Name Search IEI
[napa
Search Service
Clear Al Clear Al
| Next > I Cancel | Help

5. Repeat the process from step 4 until all the elements in the

Available: list that are to be imported have been moved to the
Selected: list.

To de-select an element from the list to be imported, click on the

element in the Selected: list and use the ﬂ button to move the
element back to the Available: list.

To re-start the selection process over at any point, click the Clear All
button under the Selected: list.

6. To begin a new search for available elements, click the Clear All
button under the Available: list. Repeat the search process from
step 3 and then the selection process in step 4.
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Vista Element Import

Import Elements from a WebS ervice into your ¥ista Project
Step 1: Select Elements to import from a WebService

Web Service:

|ps://services.natureselve.org/idd

Nation:

|Us-United States

Name Search

|blue

Search Service

Move Available Elements to Selected Items list for
import

“Wiew Elements by

 Common Name " Scientific Name

Available:

Selected:

Bauer's dotted-blue

Diablo Canyon blue grass

El Segundo blue butterfly
great blue heron
Hemandez bluecurls
Hidden Lake blueci
Hitchcock's blue-eyed arass

Clear Al

<

) ~ Napa blue grass

State: beautiful bluebells Napa bluecurls
— Blue-gray taildropper slug Napa false indigo

ICA-Callfomla ,ZJ blue alpine phacelia Napa western flax

L Lo

Clear Al

Next > | Cancel | Help |

Vista Element Import

Import Elements from a WebS ervice into your ¥ista Project
Step 1: Select Elements to import from a WebService

‘Web Service: “View Elements by
- . Move Available Elements to Selected Items list for
|ps://serwces.natureselve.org/ldd import ¢ Common Name " Scientific Name
Nation:
IUS-United States _'J Available: Selected:
§ Bauer's dotted-blue A Napa blue grass
State: beautiful bluebells T | Napa bluecurls
re— Blue-gray taildropper slug Napa false indigo
ICA-Callfomla ~l blue alpine phacelia 7 Napa westem flax
blue chub _"I Blue Glass
blue skullcap blue pendent-pod oxytrope
Boharts' blue butterfly Death Valley blue-eyed arass
Comstock's blue butterfly " | Diablo Canyon blue grass
Name Search delicate bluecup Hidden Lake bluecurls
El Segundo blue butterfly Hitchcock's blue-eyed grass
Iblue areat blue heron
Hemandez bluecurls
Letterman's blue grass
Search Service long bluebells
lotis blue butterfly
Marsh's blue grass
Mission blue butterfly
Mission Canyon bluecup Bt
Clear &l Clear &l

Bach | Next > | Cancel | Help |

7. When the Selected: list contains all of the elements to be included
for the properties import, click Next>. The data for these elements
will be transferred from the web service, and a Category Info report
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displayed in an Element Import Form, which provides the status of
assignments to Category Systems, specifically whether both the
Element Type category and G-Rank category systems have been
resolved and assigned for each of the elements.
Note: This Vista Element Import window has changed at this point in
the process to one labeled with the same name as the Element Import
Form utilized in Vista to import element properties using a shapefile
rather than a web service.

Element Import Form

Category Info
Category Info s

20 category assighments resolved.

0 category spstem can't be resolved: ) o )
0 category can't be resolved. Please check them in the following list if you want to import them:

I Nexst > | Cancel | Help

8. Click Next >. The system will display a list of the elements
transferred.
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t8 Element Import Form E]
Review elements
Review elements for Yista import \,

| Scienfic Name |Valid? | Edit | Action |

Poa napensis g Edit | Add as new
Napa bluecurls Trichostema ruygtii Y _Ejd[t’ Add as new
Napa false indigo Amorpha californica var. napensis N Edit]| Ignore
Napa western flax Hesperolinon sp. 1 N Edit | I1gnoe
Blue Glass Nesovitrea binheyana Y Edit | Add asnew
blue pendent-pod oxytrope Oxytropis deflexa var. sericea 3 Edit | Add as new
Death Valley blue-eyed grass Sisyrinchium funereum Y- [Edit| Add as new
Diablo Canyon blue grass Poa diaboli ¥ Edit | Add as new
Hidden Lake bluecurls Trichostema austromontanum ssp. compactum Y Edit | 4dd as new
Hitchcock's blue-eyed grass Sisyrinchium hitchcockii Y Edi! Add as new

< Back | Next > | Cancel | Help I

9. Review the elements and attributes that were transferred, and, if
desired, perform either or both of the following:

e For any element transferred that lacks an associated valid
category, specify or modify a category system by clicking Edit
and making changes on the_Categories tab of the Element
Properties window that opens;

¢ Change the displayed value in the Action column using the
drop-down menu property in the element list, if appropriate,
as follows:

o Add as new will import the element (not previously
existing) and associated properties as a new element in
the project;

o Ignore will cause the element and associated
properties to not be imported into the project;

o Only in cases when the Action initially displayed is
Ignore, selecting the additional option to Overwrite
existing element will result in replacement of that
element and associated attributes already existing in
the project with the imported element and properties
data.
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tE Element Import Form

Review elements

Review elements for Vista import

Common Name | Scienfic Name | Valid? | Edit | Action |
Napa blue grass Poa napensis e ‘Edit | 4dd as new
Napa bluecurls Trichostema ruyatii vy Edit v l
Napa false indigo Amorpha californica var. napensis N 'Edit| [5dd 25 new
Napa western flax Hesperolinon sp. 1 N 'Edit E
Blue Glass Nesovitrea binneyana vy 'Edit| 2dd as new
blue pendent-pod oxytrope Oxytropis deflexa var. sericea 3 dit | 4dd as new
Death Valley blue-eyed grass Sisyrinchium funereum - | Add as new
Diablo Canyon blue grass Poa diaboli T Add as new
Hidden Lake bluecurls Trichostema austromontanum ssp. compactum Y Add as new
Hitchcock's blue-eyed grass Sisyrinchium hitchcockii Y Edit | Add asnew

Next > |

Cancel | Help

10.0nce all desired changes to the elements have been made, click

Next> to complete the element properties import process. The
designated elements and associated properties will be imported into
the Element Properties window and a final status report of the import

will be shown. (In the example below, 2 of the 10 elements selected
for properties import had an Action value of Ignore, and the
remaining 8 were labeled with the Add as new action.)
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Element Import Form Q@@
Yista Element Import > <
Import Elements into your Vista Project Complete!

You have successfully completed the Element Import Process.
Element Import Summary

8 new elements imported.
2 elements Rejected.

Finish { Help

11.Click Finish to close the import window.

EDIT LAND-USE INTENT WINDOW

The Edit Land-use Intent window is displayed by selecting Lists rLand Uses
List... from the NatureServe Vista menu. This window displays the default Vista
land use intent (LUI) categories (described in Appendix F), which are utilized in
land use and conservation Scenario Evaluations.

This window is used to customize the LUI categories in order to better capture
the important conservation impacts of specific land uses and/or management
practices in the planning region. LUI categories are used specifically in assigning
land use compatibility for elements (described under the Compatibility tab section
of the Element Properties window), and for developing translators that are used
to define land use scenarios (described in the Translators section, with details on
creating translators found in the Translator Properties window topic).
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Edit Land-use Intent

Maintain Primarily for Natural Yalues A oK.

Biodiversity conservation
Natural area recreation and open g
Unknown specific natural use
Maintained Primarily for Working/Occug Help
Low intensity working landscape
Intensely managed working landsc:
Low-density development
Unknown specific working/occupie
Utilized Primarily for Infrastructure
Cleared transmission corridor

Cancel

Fli

i

Minor road
Major road
Major highway Add Peer I
Unknown specific infrastructure use

[=I- Converted to High Intensity Land Use Add Child |
High intensity working landscape/re—
Mines and active landfills Delete I

General utbanization: homes, comn +»
< | >

Button functions:
OK saves changes made to the LUI categories and closes the window.

Cancel closes the window without saving any changes made to the LUI
categories.

Help opens the on-line documentation.

Add Peer adds a new LUI category at the same hierarchical level as that of the
selected land use. The new category will appear as a new entry at the end of
existing LUI categories at that level, and can then be labeled as desired. In
the following example, selecting the minor category "Biodiversity
conservation" and clicking the Add Peer button will result in a new LUI
category at the same level, added after those already existing beneath the
"Maintain Primarily for Natural Values" major category to which it belongs.
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[=1- Maintain Primarily for Natural Yalues A
Biodiversity conservation T
Natural area recreation and open |

- Unknown specific natural use

[=1- Maintained Primarily for Working/Occup
Low intensity working landscape
Intensely managed working landsc:
Low-density development
Unknown specific working/occupie

(=) Utilized Primarily for Infrastructure

Cleared transmission corridor
Minor road
Major road
Maijor highway
- Unknown specific infrastructure use
1. Converted to High Intensity Land Use
High intensity working landscape/re—
Mines and active landfills
General utbanization: homes, comm «»

A< ! %

0K
Cancel

Help

( AddPesr | D

Add Child |
Delete l

Pl

A
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Edit Land-use Intent

(=1 Maintain Primarily for Natural Values A

Biodiversity conservation
Natural area recreation and open |
Unknown specific natural use

hew Land-use Inteny

(=1~ Maintained Primarily for Working/Oceoug

Low intensity working landscape
Intensely managed working landsc:
Low-density development
Unknown specific working/occupie
1+ Utilized Primarily for Infrastructure
Cleared transmission corridor
Minor road
Major road
Major highway
Unknown specific infrastructure use
|- Converted to High Intensity Land Use
High intensity working landscape/re
Mines and active landfills v

1 ¥

0K
Cancel

Help

Pt

Add Peer

Add Child

Delete

ek

Add Child adds a new LUI category within, or under, the hierarchical level of the
selected land use. The new category will appear as a new entry at the end of
any existing child categories beneath the selected category, and can then be
labeled as desired. In the following example, selecting the LUI category
"Unknown specific natural use" and clicking the Add Child button will result in
a new child land use category within/under that selected LUI.

Edit Land-use Intent

[=1- Maintain Primarily for Natural Yalues A
Biodiversity conservation T
Natural area recreation and open g|

-

[=1- Maintained Primarily for Working/Ocoup
Low intensity working landscape
Intensely managed working landsc:
Low-density development
Unknown specific working/occupie

(=) Utilized Primarily for Infrastructure

Cleared transmission corridor
Minor road
Major road
Maijor highway
- Unknown specific infrastructure use
1+ Converted to High Intensity Land Use
High intensity working landscape/re—
Mines and active landfills
General utbanization: homes, comm «»

& ! %

OK
Cancel

Help

Add Peer
Add Child

Delete

Pl

e

D

A

Edit Land-use Intent

Maintain Primarily for Natural Values A
Biodiversity conservation 1
Matural area recreation and open s|

=1 Unknown specific natural use

Maintained Primarily for Working/Occug
Low intensity working landscape
Intensely managed working landsc:
Low-density development
Unknown specific working/occupie

Utilized Primarily for Infrastructure
Cleared transmission corridor
Minor road
Major road
Major highway
Unknown specific infrastructure use

Converted to High Intensity Land Use
High intensity working landscape/re
Mines and active landfills v

| >

OK

Cancel

Pl

Help

Add Peer
Add Child

Delete

|l

Delete deletes the land use category selected in the LUI hierarchy.
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A Confirm Delete window is displayed before the deletion is implemented. In
cases when the LUI selected for deletion contains child (minor) categories, the
Confirm Delete window informs the user so that inadvertent deletion of
these subcategories can be avoided.

A Cannot Delete window is displayed in cases when the LUI category is
referenced by one or more items, as shown in the following example.

Cannot Delete

The land use, "Biodiversity conservation”, cannot be deleted
because it is referenced by the following item(s):

Translator ("GreenlInfo Land Use", "LU_Biodiversity Conservation™)

EDIT COMPATIBILITY RESPONSE WINDOW

The Edit Compatibility Response window is displayed by clicking the New... or
Properties... buttons on the Compatibility List window, and is used to create and
edit Land Use Intent (LUI) compatibility responses used for Scenario Evaluations.
For more details on compatibility, see the Land Use and Conservation Scenario
Evaluations section.

9 Edit Compatibility Response

Compatbility ¥ alue: 4

Mame: I

Cancel |

Create a compatibility response:

1. When the Edit Compatibility Response window opens to create a new
response, the next numeric compatibility value to be associated with a
compatibility response is automatically displayed. Enter the label for the
new response in the Name field.

2. To close the window and save the new compatibility response, click OK;
otherwise, click Cancel.
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Edit a compatibility response:

1. Select the compatibility response to be changed on the Compatibility List
window and click the Properties... button. The resulting edit window
displays the response name and sequential numeric value.

2. Edit the label for the response as desired in the Name field.

Note: The numeric compatibility value cannot be edited in this window.
However, this sequential value will automatically change for a particular
compatibility response by changing the order of the responses using the Up and
Down buttons on the Compatibility List window.

3. To close the window and save any changes made to the compatibility
response click OK; otherwise, click Cancel.

COMPATIBILITY LIST WINDOW

The Compatibility List window is displayed by clicking the Responses... button
on the Compatibility tab of the Element Properties window, and is used to create
and edit the set of Land Use Intent (LUI) compatibility responses used for
Scenario Evaluations. For more details on compatibility, see the Land Use and
Conservation Scenario Evaluations section.

&7 Compatibility List DE®

Name | Compatibility Y alue

neqgative

New ...
Properties...

Delete

Up

Down

Help

Close

e L

Button functions:

New... displays an Edit Compatibility Response window that can be used to
develop a new compatibility response to be used in the project analyses.
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Properties... displays the Edit Compatibility Response window showing details of
existing compatibility responses and allowing edits to the response selected in
the list.

Delete deletes the compatibility response selected in the list.

A window is displayed in cases when the compatibility response is assigned to
one or more LUI categories in the Element Properties window and cannot be
removed.

This response is in use in the element edit Form.

Up Moves the selected compatibility response higher in the list of responses, and
changes the associated sequential number accordingly. The resulting order of
responses is displayed on the Compatibility tab of the Element Properties
window.

Down Moves the selected compatibility response lower in the list of responses,
and changes the associated sequential number accordingly. The resulting
order of responses is displayed on the Compatibility tab of the Element
Properties window.

Help opens the on-line documentation.
Close closes the window.

Columns displayed:
Name - name of the compatibility response.

Compatibility Value - sequential number associated with a particular
compatibility response.

DELETE LAYER?

Message displayed by Vista when the layer used to represent an element's
distribution, specified on the _Spatial tab of the Element Properties window, has
been changed to one that is invalid for use in calculating an Element
Conservation Value layer.

Delete Layer? @

The inputs to computing conservation value for this element have changed such that
the conservation value layver is no longer valid and will not be used in analyses.

Would vou like to delete this layer's datasource and remove it from the map document?

QK I Cancel
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Button functions:

OK &endash; deletes the distribution layer associated with the element and
remove it from the map document.

Cancel &endash; closes the window without retaining any changes.
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