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ANALYTICAL TOOLS 

Category Systems 

CATEGORY SYSTEMS 

Objectives 

The purpose of a category system is to provide a means to group elements 

based on similar characteristics, including those that are of local concern. 
For example, elements can be categorized by their taxonomy (e.g., birds, 
vascular plants), legal status (e.g., Endangered according to the U.S. 

Endangered Species Act), vulnerability (e.g., NatureServe global 
conservation status [G2]), or social value (e.g., high economic value). 

Category systems can be used to develop filters, weighting systems, and 
conservation goal sets, making the process of selecting and evaluating 
subsets of elements for analyses more efficient.  

Products 

A named category system that groups elements on the basis of official 
designations or other descriptive characteristics, along with the assignment 

of elements to various category types within the system. The Vista 
application contains several pre-defined category systems, including those 
defined by the U.S. Endangered Species Act and NatureServe's global 

conservation status system.  

Inputs 

Inputs for developing a category system include a list of all elements of 
interest in the planning region and any desired criteria for grouping the 

elements. 

Methods Summary 

See the section on the Category Systems Properties window for a detailed 
description of how to create and edit a category system. 
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Limitations 

To make category systems useful, it is important that they be updated 
routinely to reflect systems that are the most useful for grouping elements. 

The system update process should include review and any needed revisions 
to both the description of each category within a system (in case any 
categories have changed), and the assignment of elements to those 

categories. While most category systems tend to be very stable, element 
assignments may be dynamic. For example, the legal status of an element 

may change over time; failure to review and adjust the category assigned 
to such an element could have serious ramifications to results of analyses if 
the legal status assignment is obsolete. 

Steps in the Category System Creation Process 

PROCESS FOR CREATING A CATEGORY SYSTEM 

Identify sets of characteristics that can be used to create a category 
system 

Identify sets of characteristics that can be used as the basis for one or more 
category systems. For example, elements could be grouped by taxonomy (e.g., 

birds, vascular plants), legal status (e.g., Endangered according to the U.S. 
Endangered Species Act), vulnerability (e.g., NatureServe global conservation 

status), or social value (e.g., high economic value, historical value).  

Create a category system using Vista 

Identify any interests that can be used as the basis for one or more filters. For 
example, meeting legal obligations, or ensuring adequate representation of 
elements that are most critical to conservation in the planning region.  

Windows for Category Systems 

CATEGORY SYSTEM LIST WINDOW 
The Category System List window is displayed by selecting Lists Category 
System List... from the NatureServe Vista menu. This window lists all the 

category systems that have been created for the project. See the Category 
Systems section for more detailed information on the development and use of 
category systems in analyses. 
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Button functions: 

New... displays a new Category System Properties window that can be used to 

develop a new category system to be used in the project. 

Properties... displays the Category System Properties window showing details 

and allowing edits to the category system selected in the list. 

Delete... deletes the category system selected in the list. 

A Confirm Delete window is displayed before the deletion is implemented. 

A Cannot Delete window is displayed in cases when the category system is 

referenced by another item used in project analyses, as shown in the following 
example. 

 

 

Report... displays a report for the selected category system that lists the 

categories within that system. See the Reports section for more details on 
Category System reports. 

Display Order... results in a Display Order window, which can be used to edit the 

order that the category systems are listed in the Category System List 
window. Category systems are moved up or down in the order using the 

appropriate arrow button. 
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Help opens the on-line documentation. 

Close closes the window. 

 

Columns displayed: 

Name - name of the category system. 

Description - description of the category system, if any. 

Order - number indicating the display order sequence assigned to the category 

system. 

 

CATEGORY SYSTEM PROPERTIES WINDOW 
The Category System Properties - <New> window is displayed by clicking the 
New... button on the Category System List window. The new properties window 
is used to create a category system for use in the project. See the Category 

Systems section for more detailed information on the use of category systems in 
developing filters, goal sets, and weighting systems. 

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). 
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Create a category system: 

1. Specify a name for the new category system in the Name field. The 
<New> on the window title will change to the name of the new category 

system as the entry is typed in. 

2. If the ability to edit the category system should be limited to members of 

the data development team, place a check in the Restricted checkbox. 

3. Enter a brief description of the category system in the Description field, if 

desired. 

4. Enter a web address in the URL (Uniform Resource Locator) field. The  

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. 

5. Enter the category to be used as the default for elements not explicitly 
categorized in this system in the Default Category field. For example, if 

an element does not have an assigned global NatureServe conservation 
status, in the category system G-Rank that element would have an 
assigned category of Unknown (which would be the value entered in this 

Default Category field for the G-Rank category system). Most category 
systems utilize "Unknown" or "Unranked" as the default category. 
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6. If codes will be assigned to categories in this category system, place a 
check in the Categories have codes checkbox. Checking this item will 

result in the addition of a Code column to the Categories table, shown in 
the window below. Note that this box can be checked at any time if it is 

later determined that codes should be assigned for categories in the 
category system. 

7. If codes are to be assigned for categories within the system (indicated 

using the checkbox described in item 6 above), then enter a code in the 

Default Code field to be used for elements not explicitly categorized in 
this system. The default code indicated in this field is based on the entry in 
the Default Category field (described in step 5 above). For example, if the 

default category is "Unknown", the default code entered could be "UK", as 
shown below. 

8. If the category system will be used to define a weighting scheme, place a 
check in the Defines weighting checkbox. (See the Weighting Systems 

section for detailed information on weighting.) Checking this item will 
result in the addition of a Weighting column to the Categories table in the 

lower half of the window. However, this will not automatically cause 
weights to be added to elements during the process of creating a 
Conservation Value Summary, but will aid in the creation of weighting 

schemes later. Note that this box can be checked at any time if it is later 
determined that the category system will be used to define a weighting 

scheme. 

9. If the category system will be used to define conservation goals, place a 

check in the Conservation goals checkbox. (See the Goal Sets section for 
detailed information on goals.) Checking this item will result in the addition 

of a Goal column to the Categories table in the lower half of the window. 
However, this will not automatically cause goals to be added to elements 
during the process of creating scenarios for use in Scenario Evaluations, 

but will aid in the creation of goal sets later. Note that this box can be 
checked at any time if it is later determined that the category system will 

be used to define conservation goals. 

10.Using the Categories table in the lower half of the window, enter the name 

of each category in the new category system, along with a brief 
description, if desired. In addition, entries should be made as appropriate 

in any columns added for defining codes, goals, and/or weightings 
associated with each category. Note that if a value for code is not assigned 
for a particular category, Vista will use the default code specified in step 7 

above. The value in the Order column of the Categories table is 
automatically generated as each new category is entered. 

11.If it is necessary to delete a category, move the cursor to the column to 
the left of the Name column in the Categories table and click next to the 

entry to be deleted; the entire line for the category should be highlighted. 
Click the Delete button on your keyboard to delete the category. A 

Cannot Delete window is displayed in cases when the category is 
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referenced by another item used in project analyses, as shown in the 
following example. 

 

 

12.If the order that the different categories within the category system are 

listed needs to be changed, use the Display Order... button to invoke the 
Display Order window. Although an order column is shown in the Categories 
table on the Category System Properties window, changes to the order of 

listed categories can only be made using the Display Order window. 
Categories are moved up or down in the order using the appropriate arrow 

button. 

13.The value displayed for Order (located to the right of the Default Code field) 
indicates the position of the default code in the list of categories for the 

system. For example, if the category system is G-Rank, the default category 
is "Unknown," and the display order for categories was set by the user to be 

G1, G2, Unknown, G3, G4, then the value would be "Order: 3" indicating 
that the default category and code are in the third position in the display 
order. If there is no order specified for the default category, then the value 

for Order is automatically set to the last position in the category sequence. 

 

14.To close the window and save the data entered for the category system 
click OK; otherwise, click Cancel. 
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15.To review details on the new (saved) category system, select the system on 
the Category System List window and click the Report button. Settings for 

the category system, as well as goals and/or weights assigned to specific 
categories will be displayed. See the Reports section for more details on 

Category System reports. 

 

 

Edit a category system: 

1. Select the category system from the list on the Category System List 

window (e.g., Element Type) and click the Properties... button. The 
resulting properties window displays data for each category in the 

category system.  

2. Data for the existing category system displayed in this window can be 

edited using the processes described above for creating a new category 
system as guidelines. 

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

 

Filters 

         

Objectives 

The purpose of a filter is to provide a means to more easily select a subset 

of elements, either on the basis of element attributes or within a specified 
location, for analyses and to consistently use the same selection of 

elements for different analyses at different times. An unlimited number of 
filters may be created on the basis of different interests, such as meeting 

legal obligations or representing elements that are most critical to 
conservation in the planning region.  

 

       

Products 

A named filter developed using a filter expression that includes any of the 
following, either singly or in combination: 

 Element categories 

 Individual elements 

 Spatial filters 

 Other filters (e.g., US ESA categories) 
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Inputs 

Inputs for developing a filter include a list of all elements of interest in the 

planning region, all layers developed for the planning region, and any 

interests that can be used to define a subset of elements. 

 

        

Methods Summary 

Filters can be created by selecting a category system, and then choosing 

groups of elements from within and among different categories and/or 
individual elements to be combined into a single filter representing the 

elements of interest. For example, the categories NatureServe global 
conservation status Critically Imperiled and Imperiled [G1G2] categories 

(from the G-Rank category system) and U.S. Endangered Species Act 
federally listed Endangered and Threatened categories (from the US ESA 
system) could be used to create a filter called 'highest priority elements.' If 

this filter was then applied in the process of creating a Conservation Value 
Summary, it would have the effect of limiting the Element Conservation 

Value (ECV) layers that are utilized to those of elements that belonged to 
these categories. 

 

        

Limitations 

A current limitation of this version of Vista is that a spatial filter can only be 
developed based on the default project boundaries or on a sub-region 

derived from a layer that contains a single feature (e.g., the county shape). 
In addition, spatial filters cannot be nested or included in sub-expressions. 

Another limitation is that the expressions used to create a filter are limited 
to the operands AND and OR; however, ANDs and ORs cannot be mixed in 
the same sub-expression. More complex queries that would utilize other 

operands such as IF, BUT NOT, etc. are not supported by this version. 

Steps in the Filter Creation Process 

  
PROCESS FOR CREATING A FILTER 

Identify any interests that can be used to create a filter 

Identify any interests that can be used as the basis for one or more filters. For 
example, the set of elements needed to meet legal obligations (e.g., Endangered 

according to the U.S. Endangered Species Act), or needed to insure adequate 
representation of those that are most critical to conservation (e.g., NatureServe 

global conservation status of Critically Imperiled and Imperiled) in the planning 
region.  
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PROCESS FOR CREATING A FILTER 

Create a filter using Vista 

Use the Vista Filter Properties window to create a new filter. 

 

Windows for Filters 

FILTER LIST WINDOW 
The Filter List window is displayed by selecting Lists Filter List... from the 
NatureServe Vista menu. This window lists all the filters that have been created 

for the project. See the Filters section for more detailed information on the 
development and use of filters in analyses. 

 

 
 

Button functions: 

New... displays a new Filter Properties window that can be used to develop a new 

filter to be used in the project. 

Properties... displays the Filter Properties window showing details and allowing 
edits to the filter selected in the list. 

Delete deletes the filter selected in the list. 

A Confirm Delete window is displayed before the deletion is implemented. 

A Cannot Delete window is displayed in cases when the filter is referenced 

by another item used in project analyses, as shown in the following example. 
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Report displays a report that describes the selected filter and lists the elements 

that are included for analysis when the filter is applied. See the Reports 
section for more details on Filter reports. 

Help opens the on-line documentation. 

Close closes the window. 

 

Columns displayed: 

Name - name of the filter. 

Description - description of the filter, if any. 

 

 

FILTER PROPERTIES WINDOW 
The Filter Properties - <New> window is displayed by clicking the New... 
button on the Filter List window. The new properties window is used to create a 

filter that can be used to define the set of elements to be included in analyses. 
See the Filters section for more detailed information on the development and use 
of filters in analyses. 

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). 
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Create a filter:  

1. Specify a name for the filter in the Name field. The <New> on the 
window title will change to the name of the new filter. 

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

3. Enter a brief description of the filter in the Description field, if desired. 

4. Choose the expression to be used to define the new filter by selecting the 
appropriate type from the Add Filter Setting drop-down menu. The 

setting selected will restrict the values that can be used to create that 
expression to those permitted by that filter. Available settings are as 
follows: 

 Element Categories - used to select categories of elements 

 Individual Elements - used to select specific elements 

 Spatial Filter - used to designate a specific area within which 

elements must be located 

 Existing Filter - used to select an existing filter 

5. Select the appropriate value(s) to be used to define the elements and/or 

area to be included in an analysis. This process may differ based on the 
setting identified in the previous step, as follows: 
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Element Categories setting will cause a drop-down menu to be 
displayed containing all of the category systems defined in Vista. 

Select the category system to be used, and the categories within that 
system will be displayed with checkboxes. Check the box(es) for the 

category(ies) to be used in the expression. The categories selected 
will be automatically added as a row in the Filter Expression table. 
If desired, select another category system from the drop-down list 

and select categories from that system; another row will be added to 
the table. 

Individual Elements setting will cause the list of elements in the 
Vista database to be displayed with checkboxes. Check the box(es) for 

the element(s) to be used in the expression, and the elements 
selected will be automatically added as a row in the Filter Expression 

table. 

Spatial Filter setting will result in radio buttons that indicate the area 

to be used in the filter expression. The Project Boundary, or Default 
Boundary, is automatically included in all analyses and does not need 

to be selected from the spatial filter menu. To designate an area 
smaller than the project boundary, use the Sub-Region radio button 

to select a layer from the drop-down menu, or by using the  

ArcCatalog button to browse to the layer. Note that if a sub-region is 

to be specified, the layer used must contain only a single feature 
(e.g., the county shape), and that only one layer can be used in the 
filter expression. Selecting another layer will result in its substitution 

for the layer originally chosen for the expression. In addition, spatial 
filters cannot be nested or included in sub-expressions, and can only 

be related to other rows in the Filter Expression table using the 
AND operand (see step 7 for information about operands).  

Existing Filter setting will cause a drop-down menu to be displayed 

containing all of the filters already defined in Vista. Select the filter to 

be used and the expressions within that filter system will be 
displayed, and the filter automatically added as a row in the Filter 
Expression table. If desired, select another filter from the drop-down 

list and another row will be added to the table.  

6. Repeat steps 4 and 5 as needed to create additional rows in the Filter 

Expression table. In some cases, different values from the same filter 
setting need to be represented by separate rows in the filter expression 

(e.g., when different operands need to be applied). In such cases, after 
selecting the values to be included in a row, reset by selecting a different 
filter setting and then select the desired setting again. Check off the 

desired values, and these will be displayed in a separate row in the Filter 
Expression table. 

7. Once there is more than one row in the table, relationships between 
criteria in the different rows should be indicated. Click on the last column 

to the right in the table (before the column displaying the documentation 
icons) and select the appropriate operand, if any, to be used for different 
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rows, with AND indicating that all criteria defined in that row and 
following one must be met and OR indicating that criteria in at least one 

of the two rows must be met. Note, however, that ANDs and ORs cannot 
be mixed in the same sub-expression. Click in the appropriate ( and ) 

columns to add brackets where needed in the expression. Entire rows can 
be moved up and down using the arrow buttons. A selected row can be 
deleted using the X button. 

Moving the cursor from row to row in the Filter Expression table will 

cause the categories, elements, or other filters in the row to be 
automatically displayed in the lower left portion of the window for editing 
purposes, but the setting in the Add Filter Setting box will not change from 

the last one used to select values. 

8. Once you have completed the entries and defined relationships in the 

Filter Expressions table, validate the expression by clicking the   

validate button. If the expression cannot be validated, a window will be 
displayed indicating that the expression is not valid. Click OK and point 

to any column indicators  in order to display a brief statement 
describing the issue with the expression that prevents its validation. 

Correct the expression and recheck the validation.  

If the filter expression is valid, a window will be displayed indicating that 

the expression is valid. Click OK. 

9. To review the elements and/or area that will be included in analyses 

when the filter is applied, click the Preview Results... button. The 
resulting report will display the entire expression including brackets and 

operands, as well as any spatial filter used. See the Reports section for 
more details on Filter reports. 

10.To close the window and save the expression developed for the filter click 

OK; otherwise, click Cancel.  

 

Edit a filter:  

1. Select the filter from the list on the Filter List window (e.g., Element 

Type) and click the Properties... button. The resulting properties window 
displays the criteria defined for the filter.  

2. Edit the filter using the processes described above for creating a new filter 
as guidelines.  

3. To close the window and save any changes made to the filter click OK; 

otherwise, click Cancel.  

Weighting Systems 

     

Objectives 

The purpose of a weighting system is to provide a means to weight 
elements relative to others of lesser importance in the planning region. 

Specifically, a weighting system can be used in Conservation Value analyses 
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to assign greater significance to elements that are more important from a 
conservation perspective. A weighting system can be based on an 

established value system (e.g., NatureServe global conservation status 
reflecting element vulnerability), or on local priorities, such as an element's 

value to the local economy. Applying different weighting systems to the 
same set of elements in analyses will provide a comparison of priority 
conservation sites for different stakeholders.  

 

      

Products 

A named weighting system that assigns a weight between 0.0 to 1.0 to 

categories of elements and/or individual elements based on their relative 
importance in the planning region. A set of weights reflecting NatureServe's 

global conservation status is provided as a default in Vista, with weights 
defined for specific categories within the "G-Rank" category system.  

 

       

Inputs 

Inputs for developing a weighting system include a list of all elements of 
interest in the planning region and any value systems that can be used to 

define the relative importance of different elements, along with any 
assigned ranking that indicates rarity (e.g., NatureServe global conservation 

status, IUCN Red List system). 

 

      

Methods Summary 

Select a task below to see a detailed description of the process for creating 

a weighting system.  

 Identify any value systems that can be used to create a weighting 

system 

 Create a weighting system using Vista 

 

      

Background 

The relative rarity of an element is approximated by the NatureServe 

conservation status of an element, which is assigned on the basis of a 

number of factors, including the number of occurrences, number of 
occurrences with good viability (species) or ecological integrity 
(communities or systems), area of occupancy, geographic extent of 

occurrences, and environmental specificity. The rarer the element, the 
fewer occurrences exist and the fewer the options for element 

representation in the planning region; the fewer the options, the greater the 
contribution of each occurrence to representation of the element (and the 

http://www.redlist.org/
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greater the need to conserve the occurrences to ensure element 
representation). For elements with a conservation status of Critically 

Imperiled or Imperiled, all or nearly all occurrences are needed to 
adequately represent these elements, and each occurrence typically 

contributes significantly (often 95-100%) to the total number of options for 
element representation. For elements globally ranked as Vulnerable, most 
occurrences are needed for element representation, but each occurrence 

typically contributes a smaller relative proportion to the total number of 
options for element representation than occurrences of Critically 

Imperiled/Imperiled elements. For elements assessed as Apparently Secure 
or Secure, each occurrence contributes a relatively minor portion to the 
total number of options or proportional area needed for element 

representation. 

The default category system "G-Rank" provided with Vista consists of 

weights (i.e., numeric conversions) for the different NatureServe 
conservation statuses (see table below), with the rarest elements having 

the greatest weight (1.0) indicating their importance from a conservation 
perspective, and the most secure elements with a weight of 0.4. 

 

 Designated weights for the default "G-Rank" category system. 

 

NatureServe Global Conservation Status 

             Category  
Rank 

Weight 

Critically Imperiled  G1  1.00 

Critically Imperiled 

(subspecies or variety)  

T1  1.00 

Imperiled  G2  0.90 

Imperiled (subspecies or 
variety)  

T2  0.90 

Vulnerable  G3  0.80 

Vulnerable (subspecies or 
variety)  

T3  0.80 

Apparently Secure  G4   0.60 

Apparently Secure 

(subspecies or variety)  

T4  0.60 

Secure  G5  0.40 

Secure (subspecies or 

variety)  

T5  0.40 

Unranked   0.30 
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Unranked (subspecies or 
variety) 

  0.50 

Not applicable   0.20 

Not applicable (subspecies 
or variety) 

  0.50 

Possibly extinct   0.50 

Presumed Extinct   0.70 

Presumed Extinct 

(subspecies or variety) 

  0.50 

Unrankable   0.50 

 

The rarity of an element, represented by its conservation status rank, may 

be used to characterize the relative irreplaceability of occurrences for that 
element. Irreplaceability can be defined by  

1. The likelihood that a given area is needed to achieve an explicit 
conservation objective, and  

2. The extent to which the options for achieving an explicit conservation 
goal are diminished if an area is not conserved.  

If one could appropriately scale the irreplaceability of a given area between 

0.0 and 1.0, an area with a score of 1.0 includes targeted element 
occurrences that are essential to achieving their respective conservation 
objectives. If the area is not conserved, there is no chance that those 

objectives can be met. Conversely, an area scored 0 includes no 
occurrences that are needed to meet explicit conservation objectives, and if 

the area is not conserved, it will have no effect on the chances of 
conservation objectives being achieved for any targeted conservation 
element.  

The relative irreplaceability of a given area will vary, in part, depending 

upon the relative rarity of targeted conservation elements present. The 
relative rarity of a given element directly influences the number of options 
available for element representation. Additionally, the relative 

viability/ecological integrity of the ecosystem/community/species 
occurrence addresses aspects of ecological resilience, and the likelihood of 

conservation success in any given locale. "High quality" occurrences may 
retain ecological attributes that can be difficult to restore through 
management, so the quality of the occurrence adds a significant additional 

dimension to occurrence irreplaceability (see the Viability/ Ecological 
Integrity section for details). A third factor for assessing relative 

irreplaceability involves the degree of confidence one has that the 
conservation elements are indeed present at a given location (see the 
Confidence section for details). 
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Limitations 

To ensure the most accurate results in Conservation Value analyses, it is 

important that weighting systems be updated routinely to reflect any 
changes in the importance of particular elements relative to others. Policies 
and priorities for conservation in the planning region may change for 

various stakeholders over time, and so assigned element weights may be 
dynamic. The process for updating a weighting system should include 

review and any needed revisions to the weightings assigned for groups of 
elements and/or individual elements.  
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Steps in the Weighting System Creation Process 

  
PROCESS FOR CREATING A WEIGHTING SYSTEM 

Identify any value systems that can be used to create a weighting 
system 

Identify any value systems that can be used as the basis for one or more 

weighting systems. For example, NatureServe global conservation status and 
IUCN Red List values indicate element vulnerability, while values created to 
reflect local priorities for various stakeholders might include the economic value 

of elements, their contribution to local character, or to historical integrity.  

 

Create a weighting system using Vista 

Use the Vista Weighting System Properties window to create a new weighting 
system. 

 

 

Windows for Weighting Systems 

WEIGHTING SYSTEM LIST WINDOW 
The Weighting System List window is displayed by selecting Lists Weighting 
System List... from the NatureServe Vista menu. This window lists all the 

weighting systems that have been created for the project. See the Weighting 
Systems section for more detailed information on the development and use of 
weighting systems in analyses. 

 

http://www.redlist.org/


Vista Users Manual October 22, 2013 

174 

 
 

Button functions:  

New... displays a new Weighting System Properties window that can be used to 

develop a new weighting system to be used in the project. 

Properties... displays the Weighting System Properties window showing details 

and allowing edits to the weighting selected in the list. 

Delete deletes the weighting system selected in the list. 

A Confirm Delete window is displayed before the deletion is implemented. 

A Cannot Delete window is displayed in cases when the weighting system is 

referenced by another item used in project analyses, as shown in the following 
example. 

 

 

Report displays a report that describes the selected weighting system and its 
settings. See the Reports section for more details on Weighting System 

reports. 

Help opens the on-line documentation. 

Close closes the window. 
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WEIGHTING SYSTEM PROPERTIES WINDOW 
The Weighting System Properties - <New> window is displayed by clicking 
the New... button on the Weighting System List window. The new properties 
window is used to create a new weighting system that can be utilized for 

prioritizing elements in Conservation Value analyses. See the Weighting Systems 
section for more detailed information on the development and use of weightings 
in analyses. 

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). 

 

 

 

Create a weighting system:  
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1. Specify a name for the weighting system in the Name field. The <New> 
on the window title will change to the name of the new weighting system 

as the entry is typed in. 

2. If the ability to edit the weighting system should be limited to members of 

the data development team, place a check in the Restricted checkbox. 

3. Enter a brief description of the weighting system in the Description field, 

if desired. 

4. Enter a value in the Default Weight field to be used in cases when a 
specific weight is not assigned to an element. The default value in this 

field is 0.5. 

If a category system is to be used to create the weighting system, 

continue with step 5; if not, skip to step 8. 

5. From the Category System drop-down menu of existing systems, select 

a category system to be used in developing the weighting system. Only 
category systems that define weights are shown in the drop-down list, 

such as the default "G-Rank" system displayed in the Category System 
Properties window below, although the option to create a new category 

system (<Add New...>) or to display all existing systems (<Show 
List...> in order to select and modify an existing system by adding 
weights) are included in the drop-down list. 
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The advantage of using a category system is that weights can be assigned 

for groups of elements (e.g., all elements that are Critically Imperiled will 

have an assigned weight of 1.0) instead of element by element individually 
(e.g., weight assigned for Burrowing Owl is 0.5, weight assigned for 
California Black Rail is 1.0, etc.). Note, however, that regardless of whether 

weights are assigned to categories of elements or to individual elements, 
Vista applies the weightings to each element individually during analyses. 

Once a category system has been selected, Category and Category Wt. 
columns are displayed for elements listed in the Weighting System 

Properties window, and the name and weight associated with the category 
to which each element belongs are displayed in these columns, respectively. 

 

 

6. Determine if the weight assigned for the category system is appropriate 
for each element. If an alternate weight is preferred for an element, 
assign a specific value from 0.0 to 1.0 in the Weight column, replacing the 
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< default>. Clicking on an element name opens its element report, which 
can aid in setting weights. It may be useful to record the reason(s) for 

specifying a certain weight by using the associated  button to access 
the Documentation window. 

7. After any specific weights have been entered for elements, click the 

Apply Weights button. 

 

The resulting "Apply to All?" window prompts the user to decide whether to 
replace newly entered values in the Weights column with the pre-existing 

weight values previously assigned to the category (Yes), or retain the new 
weight values and use existing category weights only for <default> values 

in the Weight column (No).  

Skip to step 9. 
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To create the weighting system without using a category system: 

8. Replace the <default> value in the Weight column with a value from 0.0 

to 1.0 for any element that should be weighted differently than the value 

specified in the Default Weight field (in step 4 above). Clicking on an 
element name and clicking the Element Report button opens its Element 
Details Report, which can aid in setting weights. It may be useful to 

record the reason(s) for specifying a certain weight by using the 

associated  button to access the Documentation window. 

9. If needed, reset to <default> any weight values for elements that should 
be weighted using the entry in the Default Value field (see step 4 above) 

instead by selecting the value to be changed in the Weight column and 
clicking either the Delete or Backspace button to remove the value. 

Moving to another row (using either Enter or the arrow buttons) will 
cause the now missing value to be replaced with <default>. 
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10. To save the data entered for the weighting system click OK; otherwise, 
click Cancel. Any elements with a <default> weight value will be 

automatically weighted according to the value entered in the Default 
Weight field (in step 4 above) in any analyses. 

11. To review details on the new weighting system, select the system on the 
Weighting System List window and click the Report button. Settings for 

the weighting system, as well as weights assigned to specific elements 
will be displayed. See the Reports section for more details on Weighting 

System reports. 

 

 

Edit a weighting system: 

1. Select the weighting system from the list on the Weighting System List 

window and click the Properties... button. The resulting properties 

window displays the weights defined for elements in the weighting system.  

2. Edit the weighting system using the processes described above for 
creating a new weighting system as guidelines.  

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

 

Goal Sets 

     

Objectives     

The purpose of a goal set is to provide explicit, numerical objectives for 
targeted conservation elements based on a value system (e.g., legal 
protection, economic value). Setting goals helps to address a central 

question of land use planning and conservation: How much is enough? 
When quantitative goals for each conservation element are stated, they can 

be used in Scenario Evaluations to help identify which areas are essential to 
conserve or manage for compatible uses in order to support targeted 
conservation elements, and which areas can be designated for development 

or other less compatible land uses. Further, evaluations that use 
quantitative objectives permit conservation efforts to be evaluated in terms 

of progress over time and/or under different conditions (e.g., baseline 
scenario, future scenario).  

 

     

Products     

A named goal set that assigns numerical objectives to be met in order to 
effectively conserve elements of interest in the planning region. The goal 

assigned to an element can be defined in terms of occurrences or area to be 
conserved, with the numerical value expressed as either the number of 
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viable occurrences or viable area needed, or the percentage of viable 
occurrences or viable area needed in order to adequately conserve the 

element.  

 

     

Inputs     

Inputs for developing a goal set include a list of all elements of interest in 

the planning region and any explicit representation objectives already 
established for each element (e.g., existing habitat plans to be adopted as-

is; objectives established through political mandate, etc.), along with any 
assigned ranking that indicates rarity (e.g., NatureServe global conservation 
status, IUCN Red List system). 

 

     

Methods Summary     

Select a task below to see a detailed description of the process for creating 
a goal set.  

 Identify and evaluate any existing objectives for elements  

 Identify any assigned values that represent element vulnerability 

 Develop overall conservation goals 

 Identify subregional and regional spatial stratification for setting 

objectives 

 Establish historical extent for any ecosystem elements  

 Establish quantitative objectives for achieving element conservation goals 

 Create a goal set using Vista 

 

     

Background     

It is useful to describe the approach for developing goal sets in terms of 
conservation goals and conservation objectives. Conservation goals 
represent the desired future condition for targeted species, communities, 

ecosystems, or other conservation elements. These overarching goals differ 
among targeted elements. Some of these differences reflect the "coarse 

filter/fine filter" strategy for biodiversity conservation and the purposes for 
which different groups of elements are targeted. For example, a suite of 

imperiled, rare, and vulnerable species, and vulnerable species assemblages 
are often targeted as "fine filter" conservation elements. They are targeted 
individually because it is the only way to ensure that their individual needs 

can be addressed. The conservation goal focuses on the viability of these 
species within the planning area, and might be stated as: "targeted species 

remain viable within the planning area due to efforts that address 
vulnerabilities." Importantly, this statement suggests that not only is the 

http://www.redlist.org/
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intent to maintain "minimally viable" populations, but to specifically address 
the vulnerabilities these species face due to habitat loss, habitat conversion, 

or direct exploitation. 

Rare vegetation, aquatic communities, and all native ecological system 

types might be targeted as "coarse filter" elements. A "coarse filter" 
strategy is aimed at maintaining the ecological processes that support the 

vast majority of species, thus helping to avoid targeting numerous species 
individually. In addition to maintaining non-target species, "coarse filter" 

strategies emphasize the conservation of ecosystem services (e.g., air, 
water, nutrient cycling, etc.). While conservation goals for species correctly 
emphasize the health and viability of their populations, "coarse filter" goals 

focus on representation of ecological variability and environmental 
gradients. So the conservation goal for communities and ecological systems 

might be stated: "essential ecosystem services are secure and non-target 
species remain viable due to efforts that address vulnerabilities."  

Conservation objectives are the explicit - and hopefully quantifiable - 

expressions of broader conservation goals. Objectives express the "How 

much?" "How many?" and "In what spatial distribution?" questions 
underlying element conservation. Building conservation scenarios is 
appropriately dictated by these explicit, numerical objectives for each 

targeted species, community type, ecological system type, or other 
conservation element. By identifying areas that contribute to these 

objectives, a conservation vision at a region-wide scale is created.  

Some primary considerations in creating a conservation goal set include: 

 An adaptive approach to setting conservation objectives is essential, 
since there is frequently a lack of knowledge and/or data existing while 

establishing objectives, and the ecosystems supporting targeted 
elements will continue to change. All conservation objectives should be 

based on the best available knowledge, but should also be viewed as 
working hypotheses. This requires careful documentation and a long-
term commitment to monitoring. 

 Both uncertainty and risk will always need to be addressed, and this 

should be clearly acknowledged. Uncertainty results from incomplete 
knowledge and the inability to predict future events. Risk reflects the 
fact that conservation objectives are, in the end, social decisions, based 

upon societal willingness to accept the risk of biodiversity loss.  

 The spatial context of selected conservation lands is important. That is, 

in setting objectives, it should not be presumed that the lands and 
waters forming the "matrix" around selected conservation lands 

contribute no conservation value. In fact, land and water management 
throughout a given region will continue within a policy framework 

established by existing regulation, so considerable contribution to 
conservation value can be expected from surrounding lands.  

 Objectives for the planning region should be placed in the context of 

existing range-wide objectives for all targeted elements. In other words, 

any existing range-wide recovery plans or regional conservation plans 
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should be evaluated to determine if specific priorities have been 
established for occurrences within the planning area. 

 Use history as a guide to the future. Wherever possible, use knowledge 

of element distribution and abundance over recent centuries to guide 
establishment of conservation objectives. 

 Develop useful element groupings and establish initial objectives to 

apply to the group when lacking specialized knowledge, then refine 

objectives as possible with element-specific information. 

"Fine Filter" Objectives 

The table below provides a summary of initial objectives for targeted 
species and rare communities in any given planning area. Here, elements 

are grouped according to their assigned NatureServe global conservation 
status. Goals are expressed as a percentage of known occurrences in the 

area. This provides a simple and practical mechanism for establishing initial 
objectives when other specialized plans do not exist, or where time and 
expertise is limited for researching other plans.  

 

Initial Conservation Objectives for Targeted Species and Rare 
Communities 

NatureServe Global 

Conservation Status 

Goal (% of current 

distribution) 

 Imperiled - Rare (G1-
G3) 

100% 

Declining/vulnerable 

(G4)  
50% 

 

Experience suggests that, for imperiled and rare species, nearly all extant 
occurrences are needed for recovery and continued viability. For at-risk and 

declining/vulnerable species, there are typically more occurrences to choose 
from, and the range-wide proportion of occurrences found within a given 

area is larger than for imperiled and at-risk species. This greater degree of 
conservation options is reflected in lower proportional objectives. 

 

"Coarse Filter" Objectives 

"Coarse filter" objectives are commonly expressed as areal extent. Areal 

measures have been commonly applied to the process of setting 
conservation objectives at national scales using theory from island 
biogeography (MacArthur and Wilson 1967, Wilcox 1992). A well-

established (albeit quite general) relationship exists between habitat area 
and the number of species that an area can support (e.g., Wilcox 1992). 

Loss of habitat tends, over time, to result in the loss of species within an 
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approximate range. This relationship formed the basis for international 
objectives (10% of country area) set by the IUCN for member countries 

(WCED 1987). This idea is graphically represented in the figure below, and 
was adapted from Dobson (1996).  

Conservation objectives should be stated for each targeted element, and 
establish some historic context wherever possible, by expressing the desired 

extent as a percentage of estimated area circa e.g. 1850, or the time period 
immediately prior to widespread European-American settlement of the 

planning region. The historical time period should mark the beginning of 
rapid and transforming, human/technology-driven changes to ecosystems, 
but should be recent enough to reflect vegetation patterns under modern 

climatic conditions. It, therefore, provides a useful and important reference 
point, and provides some indication of what the total area and distribution 

of native ecosystems would be like today if major land use alteration had 
not occurred in recent centuries.  

Establishing an estimate of historical extent for ecological systems is no 

simple task; in some highly altered places, it is nearly impossible. However, 

for purposes of establishing numerical conservation objectives, a reasonable 
approximation will suffice. For most other terrestrial ecological systems, 
percent change for each system type can be estimated within 10% intervals 

using current land use/land cover data as well as specific studies. Area can 
then be added (or subtracted) from the current mapped extent to 

approximate the historical extent. Where change is estimated to be less 
than 10%, the current extent can be used. 

 

   

   Estimated species loss with percent area of habitat loss over time. 
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In order to establish an initial goal representing a percentage of area, the 

species/area relationship (shown in the figure above) should be considered. 

In addition, consideration should be given to whether or not most 
vulnerable and sensitive species are targeted, either individually or in rare 
communities. In many regional assessments, an initial objective is set for 

each ecosystem type ranging between 20 and 40% of historical extent. 
Theory would suggest that this percentage of "coarse filter" representation 

alone could result in the eventual loss of between 15% and 35% of native 
species. However, if objectives target "fine filter" elements individually, this 
range of "coarse filter" objectives could provide an adequate starting point.  

 

     

Limitations 

To ensure the most accurate results in analyses (e.g., Scenario 
Evaluations), it is important that goal sets be updated routinely to reflect 

any changes in conservation goals for the planning region. Since specific 
objectives for target elements are frequently defined on the basis of 

incomplete knowledge and/or data, and ecosystems that support targeted 
elements change over time, careful documentation and long-term 
monitoring are necessary to ensure that goals remain current. 
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Steps in the Goal Set Creation Process 

  
PROCESS FOR CREATING A GOAL SET 

Identify and evaluate any existing objectives for elements 

Identify any explicit representation objectives already established for any of the 
target elements (e.g., existing habitat plans, objectives established through 

political mandate, etc.). Using the discussion and default objectives in the 
Background section, evaluate the existing objectives and determine whether to 

accept them as-is, or establish project-specific objectives. 

 

 

PROCESS FOR CREATING A GOAL SET 

Identify any assigned values that represent element vulnerability 

Identify species and community elements that have assigned values representing 
global rarity (e.g., NatureServe global conservation status, IUCN Red List 
system). For any elements lacking such values, evaluate them in terms of global 

rarity and assign a representative value, approximated using NatureServe 
conservation status or IUCN Red List ranking. 

 

 

Develop overall conservation goals 

Articulate overall conservation goals for each conservation element, or for groups 
of conservation elements where a common overarching goal statement applies. 

These goals represent the initial phases of a "goal-based" approach to generating 
scenarios for the planning region that support element conservation. For many 

http://www.redlist.org/
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individual land use decisions, a broader perspective is needed that puts a 
particular area into context and clarifies alternative options. Using this approach, 

overall conservation goals for the planning region are established in this process 
step, and then explicit, numerical objectives are developed for specific 

conservation elements later in the process. 

Note that in cases when an element in the Vista database has not been included 

in any goal sets, its conservation goal will default to 0.0 in analyses. Thus, 
Scenario Evaluations that include the element will falsely indicate that its goals 

have been met. 

 

 

Identify subregional and regional spatial stratifications for setting 

objectives 

Identify any subregional spatial stratifications (e.g., U.S. Department of 
Agriculture Forest Service [USDA] subsections, major watershed units) that are 
appropriate to use in developing conservation objectives for all or certain groups 

of elements. For example, objectives for terrestrial ecosystems might be 
expressed using USDA Forest Service subsections. After determining 

stratifications at the subregional level, then determine the appropriate regional 
stratification for each element. Using the previous example, objectives for 
terrestrial ecosystems might be expressed as percentages of historical extent 

within each of two USDA Forest Service subsections that describe their range 
within the planning region.  

 

 

Establish historical extent for any ecosystem elements 

Where ecosystem representation is a part of the conservation plan for the region 
of interest, review available information to establish rough approximations of the 

historical extent of major ecological system types throughout the region. The 
appropriate historical time period is generally considered to be between 1600 and 
1850 throughout North America. These approximations may be derived from 

various sources, and approximation within 10-20% of the actual historical extent 
of an ecosystem is desired. 

 

 

Establish quantitative objectives for achieving element conservation 

goals 

Establish appropriate measurements representing conservation objectives for 
target elements (e.g., numbers of discrete, local viable occurrences; linear miles 
of stream; percentages of total area for major ecosystem types, etc.). Utilize any 

subregional or regional spatial stratifications (identified in a previous step) that 
are appropriate for setting objectives. For ecosystems, objectives should 
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represent an approximation within 10-20% of their actual historical extent 
(established in a previous step).  

 

 

Create a goal set using Vista 

Using the Vista Goal Set Properties window, create a goal set composed of the 
individual objectives established in the preceding step. 

 

 

Windows for Goal Sets 

EDIT SUB-REGIONAL GOAL SET WINDOW 
The Edit Sub-Regional Goal Set window, displayed by clicking the Sub-goals... 
button on the Goal Set List window, is used to create a new set of conservation 
goals for a defined group of elements in a specific area of interest within the 
planning region. Goal sets can be utilized in Land Use and Conservation Scenario 

Evaluations for comparing existing land use statuses and scenarios for future land 
uses, and tracking conservation progress over time. See the Goal Sets section for 

more detailed information on the development and use of goals in analyses. 

 

 

 

Create a sub-goal set:  

1. The value in the Source Goal Set Name field will default to the goal set 
selected in the Goal Set List window, but can be changed using the drop-

down menu, which includes the option to use < None >, create a new 
goal set (<Add New...>), or to open the Goal Set List window displaying 
all existing goal sets (<Show List...>) in order to select and modify an 

existing set of goals. 

2. Choose the filter to be used, if any, to define the new sub-regional goal 

set by changing the default value of <Unfiltered> to the appropriate 
choice from the Source Filter drop-down menu. The setting selected will 
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restrict the elements that will be included in the sub-regional goal set to 
those permitted by that filter. The menu includes the option to create a 

new filter (<Add New...>), or to open the Filter List window displaying 
all existing filters (<Show List...>) in order to select and modify an 

existing filter. 

3. Use the Sub-Regional Layer field to indicate the spatial layer to be used 

to define specific areas within the planning region for use in sub-regional 
goal sets. Although the default value in the field is <None>, a layer is 

required to create a sub-regional goal set. Select a layer from the drop-

down menu, or by using the  ArcCatalog button to browse to the layer. 

To add additional values to the drop-down menu, add a layer to the table 
of contents. Note that the layer used must contain more than one polygon 

feature (e.g., parcels) in order to be used to define a sub-regional goal 
set. 

4. To close the window, saving the sub-regional goal set click OK to begin 

processing; otherwise, click Cancel. 

 

 

GOAL SET LIST WINDOW 
The Goal Set List window is displayed by selecting Lists Goal Set List... from 
the NatureServe Vista menu. This window lists all the goal sets that have been 

created for the project. See the Goal Sets section for more detailed information 
on the development and use of goal sets in analyses. 
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Button functions: 

New... displays a new Goal Set Properties window that can be used to develop a 

new goal set to be used in the project. 

Properties... displays the Goal Set Properties window showing details and 

allowing edits to the goal set selected in the list. 

Delete deletes the goal set selected in the list. 

A Confirm Delete window is displayed before the deletion is implemented. 

A Cannot Delete window is displayed in cases when the goal set is 

referenced by another item used in project analyses, as shown in the following 
example. 

 

 

Report displays a report that describes the selected goal set and its settings, as 

well as any elements with explicit goals to be included in analysis when the 
goal set is utilized. See the Reports section for more details on Goal Set 
reports. 

Sub-goals... displays the Edit Sub-Regional Goal Set window that can be used to 
develop a new goal set to be used for a specific sub-region defined in the 

project. 

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

 

Columns displayed: 

Name - name of the goal set. 

Description - description of the goal set, if any. 

 

GOAL SET PROPERTIES WINDOW 
The Goal Set Properties - <New> window is displayed by clicking the New... 
button on the Goal Set List window. The new properties window is used to create 
a new set of conservation goals for elements of interest in the planning region. 

The goal set can be utilized in Land Use and Conservation Scenario evaluations 
for establishing a baseline against which both the existing land use status and 

scenarios for future land use can be compared, and conservation progress 
tracked over time. See the Goal Sets section for more detailed information on the 
development and use of goals in analyses. 

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). 
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Create a goal set:  

1. Specify a name for the goal set in the Name field. The <New> on the 
window title will change to the name of the new goal set as the entry is 
typed in. 

2. If the ability to edit the goal set should be limited to members of the data 

development team, place a check in the Restricted checkbox. 

3. Enter a brief description of the goal set in the Description field, if 

desired. 

4. Enter a value in the Default Goal field to be used in cases when a 

specific goal is not assigned to an element. The default value in this field 
is 100 percent. 

If a category system is to be used to create the goal set, continue with 
step 5; if not, skip to step 7. 

5. From the Category System drop-down menu select a category system to 
be used to define conservation objectives for the goal set. Only category 
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systems that define goals are shown in the drop-down list, such as the 
default "G-Rank" system displayed in the Category System Properties 

window below, although the option to create a new category system 
(<Add New...>) or to display all existing systems (<Show List...> in 

order to select and modify an existing system by adding goals) are 
included in the drop-down list. 

 

 

The advantage of using a category system is that goals can be assigned for 
groups of elements (e.g., all elements that are Critically Imperiled will have 

a conservation goal of 100%) instead of element by element individually 
(e.g., goal assigned for Burrowing Owl is 80% of viable occurrences, goal 

assigned for California Black Rail is 90%, etc.). 

Once a category system has been selected, Category and Cat:Goal columns 

are displayed for elements listed in the Goal Set Properties window, and the 
name and conservation goal associated with the category to which each 

element belongs are displayed in these columns, respectively. 

6. If it is preferable to begin using goals set for elements in the category 

system instead of just <default> values, use the Apply Goals button to 
the right of the Category System field to replace values in the Goal 

column with those displayed in the Cat.Goal column. Note that this action 
will result in an "Apply to All?" window that prompts the use to decide 
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whether to replace any new values entered in the Goal column with the 
pre-existing goals assigned to the category (Yes), or retain any newly-

defined values for the goal set being defined (No). 

 

If the Apply Goals button is used before any specific element goals have 
been defined, it makes no difference whether the user chooses Yes or No 

since there are no new goals to be overwritten. (If specific goals have been 
defined, however, see step 7.) Category goal values will be displayed in the 

Goal column. 

 

 

7. To assign a specific conservation goal to an element for this goal set: 
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 Highlight the element 

 Enter (or change) the value in the Conservation Goal field in the lower 

left corner of the window. The value will be changed in cases when the 

Goal has been previously populated with the category value using the 
Apply Goals button, or when a value has been previously specified for 
the element. 

 Indicate whether the goal represents viable occurrences or viable area to 

be conserved for the element by selecting either the occurrences or 
area radio button, respectively, in the Units group box in the lower left 
corner of the window. 

If a category system is being used to create goals, the 
appropriate occurrences or area radio button in the Units group box 

will be automatically selected based on the goal in the category 
system. Changing this default setting may significantly impact the 

actual viability (or integrity, for ecological communities and systems) 
of an element to be conserved in the region of interest if the goal is 
not appropriate for the type of data associated with that element. The 

first time such a change is made during the process of defining the 
conservation goal for a specific element, the following warning 

message is displayed: 

 

 

 If the goal is to be applied as a percentage of viable occurrences or 

viable area to be conserved rather than the number of viable 

occurrences or viable area, place a check in the Percent checkbox. Note 
that if the element has an assigned category goal, the Percent checkbox 
will be checked by default since category goals always represent a 

percentage, rather than a number, of occurrences or area.  
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 Once these items have been completed, click the Apply Goal button in 

the lower right corner of the window to assign the conservation goal to 
the element. Note that a specified conservation goal for a particular 

element can be changed back to the original <default> value by 
highlighting the element and clicking the Reset to Default button in the 

lower right corner of the window. 
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If a category system is not being used to create goals, skip to step 

9. 

8.  If, after specific element goals have been defined, there are <default> 

values remaining in the Goal column that need to be replaced with the 

goal values defined for the category system instead of simply using the 
value in the Default Goal field, use the Apply Goals button to the right 
of the Category System field. This will replace the <default> values in 

the Goal column with those displayed in the Cat.Goal column. Note that 
this action will result in an "Apply to All?" window that prompts the user 

to decide whether to replace any new values entered in the Goal column 
with the pre-existing goals assigned to the category (Yes), or retain any 
newly-defined values for the goal set being defined (No). 
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Unless specifically defined goals should be overwritten, the user should 
choose No to replace only <default> values in the Goal column. 

9. To view a report on a specific element, highlight the element and the 

Element Report button. See the Element Details Report for more 
detailed information. 

10. To close the window and save the goal set click OK; otherwise, click 

Cancel. 

11. To review details on the new (saved) goal set, open the Goal Set List 
window, select the set, and click the Report button. Settings for the goal 

set, as well as goals assigned to specific elements will be displayed. See 
the Reports section for more details on Goal Set reports. 

 

 

Edit a goal set:  

1. Select the goal set from the list on the Goal Set List window and click the 

Properties... button. The resulting properties window displays the goals 
defined for elements in the goal set.  

2. Edit the goal set using the processes described above for creating a new 

goal set as guidelines.  

3. To close the window and save any changes made to the goal set click OK; 

otherwise, click Cancel.  
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CONSERVATION VALUE ANALYSIS 

INTRODUCTION TO CONSERVATION VALUE SUMMARIES 
The conservation value of individual elements, captured in Element Conservation 
Value (ECV) layers, can be combined to produce an overall summary of 
conservation value across the planning region. The summary aggregates all of 

the individual raster ECVs, including their associated viability/ecological integrity 
and confidence attributes, and weights them according to their relative 
conservation importance as defined by a selected weighting system. 

Viability/integrity values (ranging from 0.0-1.0) are used to indicate the 
likelihood that an element occurrence will persist, while confidence values (also 

ranging from 0.0-1.0) suggest the spatial and temporal confidence associated 
with each occurrence. The result of this aggregation is a raster layer of 
biodiversity "hotspots" highlighting the most important places for conservation in 

the region - a Conservation Value Summary. 

Conservation value summaries (CVS) can be customized in several ways. Filters 

can be defined which constrain the set of elements incorporated in the analysis 
(e.g., ”r;Legally protected only”; ”r;Legally protected or globally imperiled”). A 

custom weighting system can also be applied in order to weight individual 
elements according to local priorities. The same set of elements can be 

aggregated according to different weighting systems to compare the priority 
conservation sites for different constituent groups. Finally, the analysis itself can 
be customized to understand element richness (unweighted elements without 

confidence or viability/integrity attributes), or concentrations of high 
viability/integrity or low confidence. 

The products of a CVS are a report and a summary raster layer that can be used 
to set conservation priorities in the planning region. The CVS identifies which 

areas are most important for conservation, and which may be more suitable for 
development. 

Once a CVS has been generated, the conservation value of selected land units 
(e.g., parcels) within the planning region can be examined using the Site Explorer 

tool. Provided that the data support such resolution, a CVS exploration can 
calculate the conservation value of the site selected along with element attribute 

data, including the number of occurrences and number of viable occurrences 
present on the site. 
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Element Conservation Value 

ELEMENT CONSERVATION VALUE  
  

Objectives 

The purpose of this process is to create a geographic information system 
(GIS) Element Conservation Value raster for each selected element that 

depicts its spatial distribution within the planning region, along with 
associated values that reflect the viability/ecological integrity and/or the 

confidence of each occurrence. Thus, an Element Conservation Value (ECV) 
layer reflects the element's conservation value across the planning area. 
ECV layers are currently used only in Conservation Value analyses. 

 

 

Products 

This process results in an ECV layer, developed by rasterizing the 
distribution layer for an element and assigning a single conservation value 

to each grid cell based on the values for viability/integrity and confidence in 
that cell. 
 

 

Inputs  

Vector distribution layers comprised of occurrences of elements of interest 

in the planning region, which may have associated values for 
viability/integrity and/or confidence, serve as inputs to the ECV creation 
process. In cases when viability/integrity values are determined using raster 

landscape integrity layers, these layers are also utilized in creating ECVs. 
 

  

Methods Summary 

Vista will automatically create a raster ECV layer for an element when each 

of the following tasks has been completed: 

 The name of the selected element has been entered into Vista 

 A distribution layer in vector format has been associated with the 
elements 

 Any assigned viability/ecological integrity attributes have been 

associated with occurrences of the element 

 Any assigned confidence attributes have been associated with 

occurrences of the element 

Note that some of these tasks may have been completed during the process 

of creating the element database in Vista. Methods for each of the tasks are 
described in the separate process sections. 
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Background 

The most basic analysis of a single element is to determine its conservation 
value across the planning area. Once distribution, viability/integrity and 

confidence information has been entered in Vista, the system creates a 
raster layer of conservation value for the element. Conservation value is 

defined as viability/integrity x confidence, applied across the element's 
distribution. Areas of highest conservation value for the element, then, are 
those with the highest viability/integrity and confidence scores and, 

conversely, those with the lowest conservation value are those with the 
lowest viability/integrity and confidence scores.  

An Element report showing details on attributes of the element (as 
described in the Element Properties window), as well as distribution 

statistics (number of occurrences and total area) and a map depicting 
conservation value for the element can be generated using the Report 
button on the Element List window. See the Element Report for more 

detailed information. 
 

  

Limitations 

ECV layers are created by rasterizing vector element distribution layers. 

This process results in a loss of precision. 
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CONSERVATION VALUE SUMMARIES 
  

Objectives 

The purpose of this function is to create a Conservation Value Summary 
(CVS), which can be used to indicate the conservation value of specific 
locations in the planning region based on attributes of elements and/or their 

occurrences.  
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Products 

A Conservation Value Summary - a raster theme that represents an index of 

element conservation values derived for each grid cell, based on attributes 
of elements and/or their occurrences - results from the Summarize 
Conservation Value process.  

 

  

Uses for the CVS  

The CVS is primarily a visualization tool that indicates areas of relatively 
high and low conservation importance. Thus, a CVS can be used in the 
conservation planning process to identify areas where incompatible land 

uses could negatively impact important elements of biodiversity. In 
addition, the CVS can be used with the Vista Site Explorer tool to examine 

details on the conservation value for a specific site or set of sites, along with 
information on the contributing biodiversity elements present on the 
selection. A CVS may also be overlaid with other geographic information 

system (GIS) layers for additional analyses, including 

 Existing protected areas, to identify places of high conservation 

value that are not currently protected; 

 Ownership, to identify the stewards of high conservation value 

areas; 

 Proposed plans for zoning, infrastructure, or major developments, to 
identify likely conflicts. 

Individual Element Conservation Value (ECV) layers can be overlaid with 
both the CVS and development plans to identify specific element 

occurrences that are in conflict with the plans, as well as to view the 
viability/integrity and confidence values of those occurrences. 

 

  

Inputs  

Depending on the elements and attributes selected to create a CVS, inputs 
include 

 Element Conservation Value (ECV) rasters for designated elements, 

which are comprised of distribution data along with attributes of 

occurrences 

 A Vista filter, used to select the elements, and thus the ECV layers 

to be included in the summary 

 A Vista weighting system, used to indicate the relative importance of 

specific elements and/or groups of elements 
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Methods Summary 

A filter, attributes, and/or a weighting system are selected and applied to 
element distribution data, resulting in a Conservation Value Summary. Vista 

provides great flexibility in selecting both the elements and the attributes to 
be used in this process. Attributes that can be included in a CVS calculation 
are  

Viability/Integrity - finalized viability or ecological integrity value for 

each element occurrence 

Confidence - net confidence value for each element occurrence 

Weight - weights that indicate the relative importance of elements, and 
thus, their occurrences (for those elements assigned values in the 

designated weighting system) 

The conservation value for each grid cell in a CVS is then derived by 

multiplying together attribute values (ranging from 0-1.0) for every 
occurrence of the designated set of elements that intersects the grid cell, 
along with any weights to be applied to occurrences of these elements 

based on the designated weighting system, and then adding the results, as 
illustrated in the following formula: 

 

where: 

e = element 
[x, y] = coordinates for a grid cell 

VI = occurrence viability/integrity value 
C = occurrence confidence value  

W = element weight 

 

A CVS cell value can range from 0 (indicating that no elements are known 

to be present) to the total number of elements occurring at that location. 
For example, a cell would have a value of 15.0 if fifteen elements occur at 

that location and either 1) the richness option without confidence is used to 
calculate the CVS, or 2) all attributes for all elements have a perfect 1.0 
value. However, because perfection in data is rare, values for cells in a CVS 

will generally be much lower than the value for total species richness (i.e., 
number of elements). 

Creating summaries based on different combinations of element and 
occurrence attributes can be useful in identifying reasons that specific 

locations within a planning region are important for conservation (e.g., 
presence of highly-weighted rare species; presence of many elements; very 

high viability of species populations or ecological integrity of ecosystems; 
very high confidence of element presence). Nine basic combinations of 
attributes can be used to create a CVS, specifically 

 Weighted Viability/Integrity (with and without Confidence) 
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 Unweighted Viability/Integrity (with and without 
Confidence) 

 Weighted Richness (with and without Confidence) 

 Richness (with and without Confidence) 

 Unweighted Confidence Index 

For information on these different summary options, including a list of 
variables used for each, the type of calculations to be performed, 

interpretation of the resulting CVS, and any limitations, see the Different 
Types of Conservation Value Summaries section. 

   

Limitations 

The CVS is an index and should be used as such - a general indicator of 

areas with relatively high and low conservation value based on user inputs 
and options. A large amount of data about individual elements and their 
occurrences is aggregated to a single value in this process, which 

necessarily results in a loss of precision and information to achieve the 
summary or averaged value. In addition, precision is lost as the data is re-

sampled during the process of creating a CVS. Re-sampling occurs when the 
Element Conservation Value (ECV) layers used to create the CVS are 
overlaid on top of one another; their cell boundaries may not line up so 

their values are &rdquor;re-sampled” into the grid cells in the CVS which 
closely correspond with (but are not always identical to) the cell locations 

they came from. Note that the results of a CVS display all occurrences of 
elements included in the analysis coded according to conservation value; 
the analysis does not exclude any occurrences from the results on the basis 

of minimum viable size. 

It is also important to realize that the CVS does not automatically 

incorporate other important considerations of conservation planning, such 
as the degree to which elements are already protected at a location, how 

irreplaceable any one occurrence is in terms of meeting conservation goals, 
or the degree to which any particular occurrence is threatened. Such 

information can, however, be obtained using Scenario Evaluation analyses. 

Steps in the ECV Raster Creation Process 

  
PROCESS FOR CREATING ELEMENT CONSERVATION VALUE LAYERS 

Enter the names of selected elements into Vista 

Elements that are important to consider in planning analyses are identified and 
then added to Vista for use in project analyses. If this process has already been 

completed, then disregard this step. 

For details on elements to be included in the project, see the Element Selection 

section. If elements have not yet been selected for the project, a description of 
the process for selecting elements can be found under the Methods Summary 
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heading in that section. If elements have been selected but not yet entered into 
Vista, see the Input Element Names into Vista step of the element selection 

process.  

 

 

 

PROCESS FOR CREATING ELEMENT CONSERVATION VALUE LAYERS 

Associate distribution layers with elements 

Distribution layers are developed and then associated with elements in Vista in 
order to represent the spatial distributions of these elements within the planning 
region. If this process has already been completed, then disregard this step. 

For details on distributions, see the Element Distributions section. If distribution 

layers have not yet been developed for the project, a description of the process 
for creating distributions can be found under the Methods Summary heading in 
that section. If distributions have been developed but not yet associated with 

elements in Vista, see the Point Vista to the Distribution Layers step of the 
distribution process.  

 

 

Associate viability/integrity values with element distributions 

Viability/ecological integrity values represent the likelihood that, if current 
conditions prevail, an occurrence will persist. A viability/integrity value (ranging 

from 0.0 -1.0) is assigned to each occurrence of an element and then added to 
Vista. If this process has already been completed, then disregard this step. 

For details on viability/integrity, see the Viability/Integrity Attributes section. If 

these attributes have not yet been assigned to occurrences of elements, a 

description of the process for assigning viability/integrity can be found under the 
Methods Summary heading in that section. If viability/integrity values have been 
developed for occurrences but not yet recorded in Vista, see the Add 

Viability/Integrity Values to Vista step of the viability/integrity process.  

 

 

Associate confidence values with element distributions 

Confidence values suggest the spatial and temporal confidence associated with an 
occurrence. A confidence value (ranging from 0.0 to 1.0, low to high confidence, 
respectively) is assigned to each occurrence of an element and then added to 

Vista. If this process has already been completed, then disregard this step. 

For details on confidence, see the Confidence Attributes section. If these 

attributes have not yet been assigned to occurrences of elements, a description 
of the process for assigning confidence can be found under the Methods 

Summary heading in that section. If confidence values have been developed for 
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occurrences but not yet recorded in Vista, see the Add Net Confidence Values to 
Vista step of the confidence process.  

Document products with metadata 

The final products of this process are Element Conservation Value (ECV) rasters 
that represent the conservation value of individual elements in the planning 

region. Metadata should document the data source, the data standards, and the 
confidence measure associated with each ECV layer. 

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. 

Conservation Value Summaries 

CONSERVATION VALUE SUMMARIES 

Objectives 

The purpose of this function is to create a Conservation Value Summary 
(CVS), which can be used to indicate the conservation value of specific 

locations in the planning region based on attributes of elements and/or their 
occurrences.  

Products 

A Conservation Value Summary - a raster theme that represents an index of 

element conservation values derived for each grid cell, based on attributes 
of elements and/or their occurrences - results from the Summarize 
Conservation Value process.  

Uses for the CVS 

The CVS is primarily a visualization tool that indicates areas of relatively 
high and low conservation importance. Thus, a CVS can be used in the 

conservation planning process to identify areas where incompatible land 
uses could negatively impact important elements of biodiversity. In 
addition, the CVS can be used with the Vista Site Explorer tool to examine 

details on the conservation value for a specific site or set of sites, along with 
information on the contributing biodiversity elements present on the 

selection. A CVS may also be overlaid with other geographic information 
system (GIS) layers for additional analyses, including 

http://www.fgdc.gov/
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 Existing protected areas, to identify places of high conservation 
value that are not currently protected; 

 Ownership, to identify the stewards of high conservation value 

areas; 

 Proposed plans for zoning, infrastructure, or major developments, to 

identify likely conflicts. 

Individual Element Conservation Value (ECV) layers can be overlaid with 

both the CVS and development plans to identify specific element 
occurrences that are in conflict with the plans, as well as to view the 

viability/integrity and confidence values of those occurrences. 
 

  

Inputs  

Depending on the elements and attributes selected to create a CVS, inputs 
include 

 Element Conservation Value (ECV) rasters for designated elements, 
which are comprised of distribution data along with attributes of 

occurrences 

 A Vista filter, used to select the elements, and thus the ECV layers 

to be included in the summary 

 A Vista weighting system, used to indicate the relative importance of 

specific elements and/or groups of elements 

 

   

Methods Summary 

A filter, attributes, and/or a weighting system are selected and applied to 

element distribution data, resulting in a Conservation Value Summary. Vista 
provides great flexibility in selecting both the elements and the attributes to 

be used in this process. Attributes that can be included in a CVS calculation 
are  

Viability/Integrity - finalized viability or ecological integrity value for 

each element occurrence 

Confidence - net confidence value for each element occurrence 

Weight - weights that indicate the relative importance of elements, and 

thus, their occurrences (for those elements assigned values in the 

designated weighting system) 

The conservation value for each grid cell in a CVS is then derived by 
multiplying together attribute values (ranging from 0-1.0) for every 

occurrence of the designated set of elements that intersects the grid cell, 
along with any weights to be applied to occurrences of these elements 

based on the designated weighting system, and then adding the results, as 
illustrated in the following formula: 
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where: 

e = element 
[x, y] = coordinates for a grid cell 

VI = occurrence viability/integrity value 
C = occurrence confidence value  

W = element weight 

 

A CVS cell value can range from 0 (indicating that no elements are known 

to be present) to the total number of elements occurring at that location. 
For example, a cell would have a value of 15.0 if fifteen elements occur at 

that location and either 1) the richness option without confidence is used to 
calculate the CVS, or 2) all attributes for all elements have a perfect 1.0 
value. However, because perfection in data is rare, values for cells in a CVS 

will generally be much lower than the value for total species richness (i.e., 
number of elements). 

Creating summaries based on different combinations of element and 
occurrence attributes can be useful in identifying reasons that specific 

locations within a planning region are important for conservation (e.g., 
presence of highly-weighted rare species; presence of many elements; very 

high viability of species populations or ecological integrity of ecosystems; 
very high confidence of element presence). Nine basic combinations of 
attributes can be used to create a CVS, specifically 

 Weighted Viability/Integrity (with and without Confidence) 

 Unweighted Viability/Integrity (with and without 
Confidence) 

 Weighted Richness (with and without Confidence) 

 Richness (with and without Confidence) 

 Unweighted Confidence Index 

For information on these different summary options, including a list of 
variables used for each, the type of calculations to be performed, 

interpretation of the resulting CVS, and any limitations, see the Different 
Types of Conservation Value Summaries section. 

 

   

Limitations 

The CVS is an index and should be used as such - a general indicator of 

areas with relatively high and low conservation value based on user inputs 
and options. A large amount of data about individual elements and their 

occurrences is aggregated to a single value in this process, which 
necessarily results in a loss of precision and information to achieve the 
summary or averaged value. In addition, precision is lost as the data is re-
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sampled during the process of creating a CVS. Re-sampling occurs when the 
Element Conservation Value (ECV) layers used to create the CVS are 

overlaid on top of one another; their cell boundaries may not line up so 
their values are &rdquor;re-sampled” into the grid cells in the CVS which 

closely correspond with (but are not always identical to) the cell locations 
they came from. Note that the results of a CVS display all occurrences of 
elements included in the analysis coded according to conservation value; 

the analysis does not exclude any occurrences from the results on the basis 
of minimum viable size. 

It is also important to realize that the CVS does not automatically 
incorporate other important considerations of conservation planning, such 

as the degree to which elements are already protected at a location, how 
irreplaceable any one occurrence is in terms of meeting conservation goals, 

or the degree to which any particular occurrence is threatened. Such 
information can, however, be obtained using Scenario Evaluation analyses. 

Different Types of Conservation Value Summaries 

The conservation value for a grid cell in a Conservation Value Summary (CVS) is 
derived by multiplying together selected attribute values (ranging from 0.0-1.0), 
and then combining the results, as illustrated in the following basic CVS formula: 

 

where: 

e = element 
[x, y] = coordinates for a grid cell 

VI = occurrence viability/integrity value 
C = occurrence confidence value  
W = element weight 

Using different combinations of elements and attributes in summaries enables the 
user to identify different reasons for the conservation importance of a particular 

location. Nine basic combinations of attributes can be used to create a CVS, 
specifically 

 Weighted Viability/Integrity, with and without Confidence 

 Unweighted Viability/Integrity, with and without Confidence 

 Weighted Richness, with and without Confidence 

 Richness, with and without Confidence 

 Unweighted Confidence Index 

Note that the number of elements present (i.e., the richness) in a cell will always 
be calculated for a CVS unless an average confidence is calculated (specifically, 

an unweighted confidence index).  

The effects of including confidence attributes in the calculation of a CVS can be 

summarized as follows: 
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Including Confidence will depress the grid cell values according to the 
degree of uncertainty that the element is actually present in that location 

by multiplying the CVS value of a cell by the confidence value for each 
element occurrence at that location. Recent confirmed observations of 

the element will not affect grid cell value (confidence value of 1.0) but 
most element occurrences will have confidence values less than 1.0 
(e.g., 0.7). Multiplying element values by their confidence scores can 

result in large reductions of CVS cell values. For example: a cell with 
four elements will have an unweighted CVS value of 4.0. By applying 

confidence values for the elements (e.g., 0.8, 0.7, 0.4, 0.4), the CVS cell 
value is reduced from 4.0 to 2.3. 

Omitting Confidence may result in overvalued grid cells by including the 

values for elements that do not actually occur at that location. Omitting 
confidence is useful for revealing the effects of element characteristics 

(e.g., richness, weight, viability/integrity) without the large dampening 
effect of confidence.  

 

Specific details for each of the nine CVS types that can be calculated are 

described below, including the underlying formulas utilized for each option, the 
entries to be made in the Input Options section of the Summarize Conservation 

Value window, and illustrations of the same grid cell as it would appear in a CVS 
resulting from each of the options. To view the sample grid cells resulting from all 

nine options side by side for comparison purposes, see Illustrations of Different 
CVS Types.  

  

../CVS/illustrations_of_different_cvs_types.htm
../CVS/illustrations_of_different_cvs_types.htm
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Weighted Viability/Integrity 

 

 

Variables: Element weight, element occurrence viability/integrity 

Calculation: Sum of the resulting products of element weights and the 

viability/integrity values for each occurrence in the grid cell 

Interpretation: This summary depicts conservation value based on the number of 

elements that occur in a grid cell, and the element weight and occurrence 
viability/integrity values. This option is used to aggregate all element 

information in order to equally consider the effects of richness, weight, and 
viability/integrity. 

Limitations: The CVS is an index and should be used as such - a general indicator 
of areas with relatively high and low conservation value, based on user 

inputs and options. A large amount of data about individual elements and 
their occurrences is aggregated to a single value in this process, which 

necessarily results in a loss of precision and information to achieve the 
summary or averaged value. 
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Unweighted Viability/Integrity 

 
 

Variable: Element occurrence viability/integrity 

Calculation: Sum of the viability/integrity values for the element occurrences in 

the grid cell 

Interpretation: This summary depicts conservation value based on the number of 

elements that occur in a grid cell, modified by the occurrence 
viability/integrity values. All elements are treated equally in this option by 

not including their weights in the CVS. This option is useful when an 
emphasis on element viability/integrity is desired, accomplished by assuming 

equal weighting among the elements. 

Limitations: The CVS is an index and should be used as such - a general indicator 

of areas with relatively high and low conservation value, based on user 
inputs and options. A large amount of data about individual elements and 
their occurrences is aggregated to a single value in this process, which 

necessarily results in a loss of precision and information to achieve the 
summary or averaged value. 
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Weighted Richness 

 
 

Variable: Element weight and presence 

Calculation: Sum of the weights of elements occurring in the cell. Presence is 

automatically derived from the viability/integrity value, such that if VI > 0, 
then P = 1, otherwise P = 0. 

Interpretation: This summary depicts conservation value based on both the 
number and weights of elements that occur in a grid cell. All element 

occurrences are treated equally in this option by not including 
viability/integrity in the CVS. 

Limitations: Because viability/integrity information is not included in this option, 
some grid cells may be overvalued in cases when the occurrences contained 

are of low viability/integrity. If viability/integrity information is important to 
include, the "unweighted viability/integrity" option may be a better choice for 
generating a CVS. 
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Richness 

 
 

Variables: Presence 

Calculation: Sum of the number of elements occurring in the grid cell 

Interpretation: This summary depicts conservation value based solely on the 
number of elements that occur in a grid cell. All elements and all occurrences 

of elements are treated equally in this option by not including weight and 
viability/integrity in the CVS. This option is most useful when elements are 

weighted equally and information on viability/integrity is lacking, or when 
the desired outcome is a CVS in which grid cells are valued solely on the 

basis of element distribution data. 

Limitations: Because viability/integrity information is not included in this option, 

some grid cells may be overvalued in cases when the occurrences contained 
are of low viability/integrity. If viability/integrity information is important to 
include, the "unweighted viability/integrity" option may be a better choice for 

generating a CVS. 

 

The final basic option for deriving a CVS is described below, including the entries 

to be made in the Input Options section of the Conservation Value Summary 
window, and the underlying formulas utilized with each option. 
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Unweighted Confidence Index 

 
 

Variable: Confidence 

Calculation: Average (default) of the confidence values of occurrences in the grid 
cell 

Interpretation: This summary depicts the average confidence associated with the 

element occurrences in a grid cell, which is most useful for identifying areas 
of uncertainty in the element distribution data (i.e., Conservation Value 
Layers). This information can be useful in determining if sufficient 

information exists to make conservation decisions for a particular location, or 
whether additional field survey work is required before further planning can 

occur for that location.  

Limitations: Because this option results in an average confidence value, a value 

indicating high uncertainty does not necessarily mean that all elements 
located in the grid cell require additional field survey work. Individual 

element occurrence confidence values for any grid cell in the CVS can be 
obtained from the underlying element conservation layers.  
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See also: 

Overview of Conservation Value Summaries 

How to create a Conservation Value Summary  

 

Steps in the CVS Creation Process 

Identify the filter, attributes, and/or weighting system, to be used in 

the CVS 

Determine the appropriate filter to use, if any, to define the set of elements to be 
included in the CVS. Determine which attributes of element occurrences to utilize, 
specifically viability/ecological integrity values and/or confidence values. In 

addition, if certain elements and/or groups of elements are to be weighted more 
or less based on their relative importance, identify the weighting system to be 
used.  

For information on the different options for creating a CVS, including the 
variables to be used, the type of calculations to be performed, interpretation of 

the resulting CVS, and any limitations, see the Different Types of Conservation 
Value Summaries section. 

 

Create a CVS using Vista 

Using the Vista Summarize Conservation Value window, select the appropriate 

filter, viability/integrity attributes, confidence attributes, and/or weighting 
system, and generate the CVS.  

 

 

Windows for Conservation Value Analysis 

CONSERVATION VALUE SUMMARY LIST 
The Conservation Value Summary List window is displayed by selecting Lists 
Conservation Value Summary List... from the NatureServe Vista menu. This 

window lists all the Conservation Value Summaries (CVS) that have been created 
for the project. See the Conservation Value Analyses section for more detailed 
information on this analysis. 
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Button functions: 

New... displays a new Conservation Value Summary window that can be used to 

develop a new CVS for the project. 

Properties... displays the Summarize Conservation Value window showing details 
and allowing edits to the CVS selected in the list. 

Delete deletes the CVS selected in the list. 

A Confirm Delete window is displayed before the deletion is implemented. 

 

 

Report displays a report for the selected CVS that lists the settings for the 

summary as well as details on the individual elements that were included. See 
the Reports section for more details on Conservation Value Summary reports. 

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

Help opens the on-line documentation. 

Close closes the window. 

 

Columns displayed: 

Name - name of the CVS. 

Description - description of the CVS, if any. 
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CONSERVATION VALUE SUMMARY WINDOW 
The Conservation Value Summary - <New> window is displayed by selecting 
Summarize Conservation Value... from the NatureServe Vista menu. This 
window is used to create Conservation Value Summaries, which indicate the 

conservation value of specific locations in the planning region based on attributes 
of elements and/or their occurrences. For more detailed information on the use of 
weightings, and the viability/integrity and confidence attributes in creating a 

Conservation Value Summary and their influence on the results, see the Different 
Types of Conservation Value Summaries section.  

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). 
 

 
 

Create a Conservation Value Summary:  

1. Enter a name for the Conservation Value Summary (CVS) being created in 

the Name field. The <New> on the window title will change to the name 
of the new CVS as the entry is typed in. 

2. Enter a brief description for the new CVS in the Description field.  

3. If the ability to edit the CVS should be limited to members of the data 

development team, place a check in the Restricted checkbox. 



Vista Users Manual October 22, 2013 

220 

4. Select the filter to be applied to the data set from the drop-down menu of 
the Filter field located in the Input Options group box, or select the <Add 

New...> value to create a new filter, or the <Show List...> value to 
display all existing filters (in order to select and modify an existing filter).  

5. Select the weighting system(s) to be applied to the data set from the drop-
down menu of the Weighting field located in the Input Options group box, 
or select the <Add New...> value to create a new weighting system, or 

the <Show List...> value to display all existing weighting systems (in 
order to select and modify an existing system). 

6. Click the Preview Elements... button to see a Filtered Weighting System 
Report showing the set of elements to be included in the summary and the 
weightings that have been set for these elements, based on the values 

selected in the Filter and Weighting fields. This knowledge can be helpful 
prior to running the CVS. The greater the number of elements included in a 

summary, the longer it will take to process; adjusting/creating a filter that 
will limit the CVS to just those elements that are needed will ensure the 
most efficient use of processing time. 

7. If element viability/integrity values are to be included in the new CVS, 
place a check in the Incorporate element viability/integrity checkbox. 

8. If confidence is to be included in the new CVS, place a check in the 
Incorporate distribution confidence checkbox. The confidence attribute 

can be useful in determining if sufficient information exists to make 
conservation decisions for a particular location. 

9. Indicate the function to be used in determining values for grid cells in the 

CVS by selecting either the Sum or Average radio button. Note that if 
confidence is to be incorporated in the CVS and the operation selected is 

Average, richness will not be calculated in the CVS. 

10. Select the appropriate radio button to indicate whether the grid cell size in 

the CVS output is to be the Minimum based on input layers, or if the 
size is to be a specified area; if the latter, the system will automatically 

display the default cell set for the project in the Project Properties window. 
If an alternate cell size is desired, enter the area to be used for a grid cell. 

For more detailed information on cell sizes, see the Determining Grid Cell 
Size topic. 

11. If the CVS will be used in Site Analyses, place a check in the Perform 

site-level analysis (for Site Explorer) checkbox. 

12. If appropriate, specify a layer to be used in Site Analyses from the drop-

down menu of the Site Layer field, or by using the   ArcCatalog button 

to browse to the layer. The land units in the layer selected will be used for 
detailed examination of conservation value by unit, and the contributing 

biodiversity elements present in those units. 

13. Select a map context to be used in creating the CVS report from the Map 

Context drop-down menu, or select the <Add New...> value to create a 
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new map context, or the <Show List...> value to display all existing map 
contexts (in order to select and modify an existing context). 

14. Generate the CVS by clicking OK; otherwise press Cancel. Results are 

displayed in a CVS report. See the Conservation Value Summary Report for 
more detailed information. 

 

 

Edit a Conservation Value Summary: 

1. Select the CVS from the NatureServe Vista Table of Contents (TOC), right-
click, and choose Conservation Value Summary Properties... from the 

context window. The resulting window displays the CVS.  

2. Edit the CVS using the processes described above for creating a new 

Conservation Value Summary as guidelines.  

3. Generate the revised CVS by clicking OK; otherwise click Cancel. 

 

CUSTOM COLUMN FORM  
Type topic text here.  

 

 related to CVS 

 

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

 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. 

 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. 

 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. 

 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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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: 

 

 

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

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

 

 

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. 

 

 

 

_____________________________________________________________ 

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. 

 

 

 

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. 

 

 

 

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.  
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LANDSCAPE CONDITION MODELING 

INTRODUCTION TO LANDSCAPE CONDITION MODELS 
The condition of an Element Occurrence influences the desirability of conserving it 
or the need to restore its condition to meet conservation goals. Vista requires 
values for condition (also known as  viability/integrity or quality scores but 

referred to as condition throughout this section) to create the Element 
Conservation Value layer, which reflects the combination of condition and 
confidence of each occurrence. The condition values may then be used in 

Conservation Value Summaries to identify areas of best condition, for example. 
Vista also allows you to evaluate how land use scenarios contribute to element 

goal achievement by conducting condition-based evaluations that determine 
whether element goals are met, based on whether the land use in that scenario 
would support a viable condition threshold for occurrences. Condition models can 

be developed outside Vista to define current element condition, or you can build 
condition models inside Vista using the Landscape Condition Modeler. The 

Landscape Condition Modeler allows you to create and model layers that will 
reflect the condition of an element’s occurrences across its distribution in both 

terrestrial and aquatic ecosystems (the latter via interoperability with NOAA’s N-
SPECT software [Nonpoint-Source Pollution and Erosion Comparison Tool]). Using 
internal Vista condition modeling functions allows you to establish either current 

condition or expected future condition from land use scenarios. 

In Vista, the condition values are incorporated into an element’s distribution in 

two ways:  

1. During the element import process where the current viability/integrity of

an element is defined as an attribute value (e.g., observed condition, such
as EO ranks obtained through Natural Heritage Programs), a spatial layer

(imported from another source or modeled in Vista based on the current
land use scenario), or a single value. Current condition needs to be defined

in order for the element’s conservation value layer to be created.

2. Element condition can be calculated during the scenario evaluation

process. This provides the functionality for running “condition-based”
scenario evaluation by allowing the user to create condition models that

produce updated results from each scenario that is created. This is
especially useful as the user creates multiple alternative scenarios
reflecting different compositions of land use.

Incorporating landscape condition modeling into scenario evaluation may allow 

more accurate and nuanced evaluations than conducting only categorical 
evaluations (i.e., an element is compatible/not compatible with the land use at 
this location). Users may now evaluate land uses in a particular scenario for how 

they affect element condition based on both on-site (direct) and off-site (indirect) 
impacts, including land use effects on aquatic elements. Goal achievement results 

use a minimum condition threshold (set by the element expert) to determine 
whether element occurrences will remain viable under a particular scenario 
(subject to an optional minimum size threshold). In sum, an element can be 

assigned a minimum condition threshold that when met, indicates that the 
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element’s required conditions are being achieved. The Vista report can also 
indicate which elements were approaching the threshold and which were not, 

helping the user identify which element occurrences were most at risk. 

Use of the landscape condition modeling function in Vista provides additional 

precision to scenario evaluations by incorporating indirect effects, for example 
“edge effects” near disturbed or developed land or the effects of water pollutants 

in a stream. This produces more detailed results of spatial land use scenario 
impacts. Establishing condition thresholds rather than just simple categorical 

responses creates a more realistic evaluation of the landscape and its effects on 
your elements. 

The intent of the Landscape Condition tools provided with Vista is to link the 

various land use features in a scenario to the expected effect on the landscape 

condition for an element or group of elements. The model output is a relative 
index of the effect of overlapping land uses that describe the resulting landscape 
condition in values of 0 (poor condition) to 1 (very good condition).  

For distance intensity condition models, the tool allows the user to individually set 
weighting values for both direct impacts (“site intensity”) and indirect impacts or 

edge effects (“distance intensity”) across all land use types input in the system. 
The site intensity value is used to set the slope of the distance decay function in 

which a site with a poor condition (approaching zero) has a steeper slope than a 
site with a nominal affect (approaching one). 

For value range factor condition models, the tool allows the user to define limits 
that create ranges or categories from continuous value inputs, such as aquatic 

pollutant levels. These ranges can then be assigned values on a 0.0 to 1.0 scale 
that depicts landscape condition outcomes. Value range factor values are 
different from distance intensity, as they represent condition value loss. When 

they are converted into condition models the value range factor is subtracted 
from the maximum value of one.  

For setting condition thresholds, observed condition and viability standards for 
specific elements can be informative. For instance, a user’s goal may be to 

maintain all element occurrences with EO Rank values of C or better (see table 
below). As such, the condition value threshold would be set to the Vista 

equivalent of 0.5. 
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Aquatic condition modeling is accomplished through interoperability with NOAA’s 
N-SPECT software (or other software generating similar outputs) that greatly 

enhances users’ ability to deal with freshwater and estuarine aquatic features and 
water quality issues. Vista facilitates further modeling of N-SPECT outputs to 
predict condition impacts or improvements from upstream development, other 

land uses, and climate change. N-SPECT was designed to be broadly applicable, 
but the tool operates most accurately in medium-to-large watersheds having 

moderate topographic relief (NOAA CSC, 2009). Vista’s condition modeler allows 
for the direct use of N-SPECT grid outputs, incorporating these grids to model 
both initial condition and condition change effects. It is possible to incorporate 

other grids representing condition factors that have been calculated outside of 
Vista to represent a variety of factors where additional distance effects do not 

need to be computed, such as air or water quality plumes, noise, temperature, 
etc.  

Condition modeling can require significant additional involvement of experts and 
some (though not extensive) additional computing time to projects, and thus is 

optional. To reduce the time requirement to build models, they can be built for 
groups of elements instead of individual elements and conducted during the time 
that element experts are being engaged in developing other required inputs. 

Obtaining the necessary expert involvement is often challenging, so it is 
recommended that: a) condition models be built only for those elements where 

condition-based evaluation will be more informative than categorical responses; 
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and b) models be built for groups of elements that respond similarly to land and 
water impacts, rather than building many separate models for individual 

elements. Utilizing these recommendations should substantially reduce the 
number of models needed and allow more time to construct, document, and 

calibrate properly the models that are built. 

 

 

OVERVIEW OF LANDSCAPE CONDITION MODELING 
   

Objectives 

The purpose of this process is to create landscape condition models that reflect 
the quality of an element throughout its distribution and across the planning 

area. Condition models or systems, which contain multiple condition models that 
are element specific, can be created for both terrestrial and aquatic ecosystems, 

although the latter is typically limited to riverine systems through the use of 
NOAA’s N-SPECT software (Nonpoint-Source Pollution and Erosion Comparison 
Tool), unless additional software or GIS processes are used to extrapolate N-

SPECT results to lacustrine, estuarine, or marine systems.  

The starting condition values for an element are integrated during the setup of 

elements as viability/condition layers are used to depict the element’s relative 
condition across its distribution. The element condition threshold (i.e., Element 

Properties -> General Tab) represents the minimum condition value below which 
areas/occurrences of the element will not be counted toward viability and 

element goal achievement. 

 

 

Products 

This process results in a landscape condition model which, when run against a 

land use scenario, produces a raster map that is a relative weighted index 
between 0.0 and 1.0, where the higher values represent the higher integrity of 
the landscape condition as applied to an element(s). 

 

 

Outputs 

The landscape conditioning outputs are raster grids. Condition systems are 

incorporated during Scenario Evaluations. In the Initial Condition Model list, 
condition models can be generated independent of scenario evaluation. This 

allows the user to access and incorporate the condition model as current 
condition in the element properties. The output grid size is set by the input grid 
size. For example, for distance intensity models this will be the scenario grid, for 

value range factor the default value will be the N-SPECT input grid 
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Inputs 

In NatureServe Vista, the condition values are incorporated into an element’s 

distribution during the element import process where the viability/integrity of an 
element is defined as an attribute value, a raster spatial layer or a single value 

(e.g., current condition). Optionally condition can be incorporated during the 
scenario evaluation process as a raster spatial layer (e.g., condition change 

effects).  

Because condition affects elements, the Condition Systems list to define 

condition models, it is necessary to have your elements defined.  

Creating raster models of observed condition and condition change effects within 

Vista requires the creation of a condition system in which condition models are 
defined. In Vista, condition models are either one of two types: distance 

intensity or value range factor. 

Distance intensity models build off the land use list. The land use list can be 

customized or the default IUCN direct threat categories can be used. For each 
land use, the user defines a site and distance intensity. A boost factor can also 

be defined. When spatial layers are introduced into a scenario definition, these 
layers are then used as inputs to the distance intensity models. 

Value range factor models require the user to set factors based on raster layers. 

Setting factors in this process, the user can import N-SPECT (or other similar) 

grid layers. Vista includes five default pollutant (lead, nitrogen, phosphorus, total 
suspended solids and zinc) settings, but any raster that represents landscape or 
aquatic condition as a value range (i.e. without a distance component) can be 

created.  

 

  

Methods Summary 

In Vista, condition models are organized as condition systems in the Condition 

Systems List.  

Vista models condition in two raster forms: using value range factors or distance 

intensity. Value range rasters are used to import N-SPECT outputs and other 

non-distance dependent condition layers. Value range rasters set condition value 
based on user-set numerical ranges that reflect different levels of degradation. 
For example, in aquatic systems, value ranges represent different levels of 

several freshwater pollutants such as nitrogen or phosphorous accumulating 
along the course of a river.  

Distance intensity rasters allow the user to first set the impact level on condition 
value at the source of disturbances and then to define a distance effect value 

from the source. When using distance effect models, consideration needs to be 
given to what disturbance may be diminishing the quality of the element and 

how far away the effects of the disturbance extend. For example, in terrestrial 
ecosystems, distance effects could represent degradation of an ecological 
community due to a road. The degradation is highest at the site of development 
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but declines with distance. In other words, distance intensity rasters reflect site 
and edge effects on ecological communities. See the Creating Distance Intensity 

Models below for more information about how Vista does this. 

Setting current element occurrence viability/integrity values is a required part of 

the process of developing an element database. A raster can be generated using 
condition systems list and the initial condition list to define these current 

viability/integrity values, as opposed to being defined as an attribute (e.g., 
observed condition) of the spatial layer, a single value or as an externally 

generated landscape condition model.  

Alternative future condition is generated from Land Use Scenarios through the 

Condition Systems List in the Vista drop-down menu. 
 

Limitations 

The concept of landscape condition modeling is highly simplified in Vista, 

resulting in relative indices of condition that take into account a fairly narrow set 
of considerations especially relative to animal species. Although experts building 

and documenting the model may consider a number of factors when assigning 
site and distance intensity weights, the Vista model does not explicitly address 

issues such as impacts on species mobility, demographics, habitat connectivity 
among multiple resources, etc. Much more detailed modeling tools exist to 
consider these issues when knowledge, time, and funding exist to address them. 

Over time we anticipate adding the ability of Vista to incorporate outputs of such 
models to allow greater precision while integrating results into the broad Vista 

planning framework. 
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Steps in Creating a Landscape Condition Model 

Using the Condition Systems window 

1. Open Vista Drop-down Menu 

2. Click Lists 

3. Click Condition Systems List 

 

 

4. Click New to create a new condition model 

5. The ”Edit Condition Systems” popup window is the user interface for 

applying individual condition models to elements. When a new condition 
system is being created for the first time, Vista will ask you to select or 

create a default category system. Categories are assigned when creating 
elements and provide a system whereby elements are grouped and 
viewed. This can be changed later if you wish to create different condition 

system lists on another category type; which is defined in the Vista 
pulldown (Vista -> Project -> Preferences -> Default Category System) 

User may vary the Element display sort. 
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4. Create or modify a condition model by clicking the blank area in the 

condition model next to an element. The user options are to select an 
existing condition model, new model, edit an existing model, or delete a 

model.  
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Primary Condition System menu. 

Understanding site intensity and distance threshold 

Land uses can be modeled in Vista to depict the condition of an element’s 
distribution. In order to understand how Vista uses site and distance intensity to 

create a condition model, you must first understand friction of distance. 

Friction of distance is the notion that as the distance from a point increases, the 

interactions with that point decrease. This is also referred to as distance decay. 
Similarly, the effect of a land use on another land use decreases with distance. 

Vista’s Landscape Condition Modeler uses site intensity and distance threshold to 
define the condition weight of a given land use, the rate at which the land use’s 
effect diminishes and how far away the land use’s effect is felt on another. Site 

intensity establishes the weight of the land use. Distance intensity establishes 
how far a given land use's effect reaches.  

In the diagram below, notice how the curve becomes steeper as the impact of a 
land use becomes more severe. For example, four lane highways, mines and 

urban industrial areas have a heavy impact on the surrounding area. The 
distance decay curve drops lower and more steeply than the distance decay curve 

of a pasture or power line indicating heavy impact and rapid decay. These same 
land uses have the lowest site intensity values because in Vista, condition is 
measured on a scale of 0-1 with 0 representing ”r;worst” condition and 1 

representing ”r;best” condition.  
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The site intensity does not follow a standardized curve as seen in the distance 
effect model. The purpose of the site intensity weighting is to adjust the 

landscape condition model to represent specific disturbance responses (e.g. an 
urban zone is more disturbed at the site than a pasture). The condition model is a 
multiplicative progression model with the final result representing a maximum 

value of 1.0, the effect of any one site intensity weight defines the highest 
condition value the land use can represent. An area with multiple low condition 

land uses will drive down the condition value at that area to very low levels. For 
example, an area with a four-lane highway and an industrial area will have a 
lower average condition value than an area with a four-lane highway and open 

space/parkland. The overall intensity at a site represents the multiplicative 
combination of all the land use types which may overlap at a single site (see 

diagram below). The final landscape condition model surface is a relative index. 
This means that site and distance intensity may need to be adjusted relative to 

each other to produce the desired effect. It is possible that if a land use’s Site 
Intensity is not adjusted correctly, the resulting condition value will not reflect 
the intended impact of the land use. 
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The effects at a site of overlapping land uses is cumulative. In the above diagram 

the effects of six land uses are shown at a given site on the landscape where 

condition is diminished because of the presence of the land uses. As the number 
of land uses with low site intensity (i.e. land uses that have a greater negative 
effect on landscape condition), the condition value is pushed closer to zero.  

 

 

 

In the condition modeler, site and distance intensity could be compared to a 

second degree polynomial or quadratic function: f(x) = ax2 + bx + c. The 
variables b and c are closely related to site intensity, governing the position of 

the crux of the curve relative to the y axis (the ”r;weight” of a disturbance at its 
origin and steepness or slope of the curve)  The variable a is similar to distance 
intensity, influencing how wide the curve becomes at increasing distance (the 

degree to which a disturbance is felt near the edge of its effect). 

The distance intensity from the land use is intended to function as a 

representative measure of distance/edge effects. Distance intensity changes the 
slope of the function by pushing the terminus of the curve further from the land 

use source causing a more gradual decay to occur. When combined with the site 
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intensity, the decay function may be heavily modified to represent land use types 
like four-lane highways where the condition at the site is poor and the distance 

effect (for example, noise) from the feature is large. 

The values applied to the distance effect follow a standardized curve displayed 

below. For example, a value of 0.1 represents a distance weight of 1 km, and a 
value of 0.5 is equivalent to 100 meters. For example, distance effects of 

transportation on many terrestrial flora and fauna species are well documented 
(Murcia, 1995; Saunders et al, 1991; Skole & Tucker, 1993; Trombulak & Frisse, 

2001). Noise and edge effects such as changes in microclimate increased species 
predation and parasitism. But effects vary by species, location and magnitude of 
disturbance (e.g. a four-lane highway has greater distance threshold than a two-

track dirt road). 
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Distance value curve used to define condition model. 

 

Creating distance intensity models 

1. Open Vista Drop-down Menu 

2. Click Lists 

3. Click Condition Systems List 

4. Click New to create a new condition model 

5. The ”Edit Condition Systems” popup window is the user interface for 

applying individual condition models to elements. The user may adjust the 
display order of the elements by setting the Project preferences in the 
Vista pull-down (Vista -> Project -> Preferences -> Default Category 

System). 

6. Create or modify a condition model by clicking the blank area in the 

condition model next to an element. The user options are to select an 
existing condition model, new model, edit an existing model, or delete a 

model.  
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7. The displayed land use list displayed in the tool popup window represents 

all the land use types input into the Vista Land Use List. The user may 
define a model name and populate the intensity values for the chosen land 

use types. The Boost Factor is a power function applied to the final 
condition model to adjust the distribution of the model results. The option 

defaults to a value of 1; however, the user should only adjust this value 
with substantial understanding of how the results will be transformed. Each 
land use type may represent a single land use or may include multiple sub 

categories represented by land uses preceded by a plus (+) symbol 
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The default value for both the site intensity and distance intensity are zero (0). 
Land uses with a zero value in either site or distance intensity will not be included 

in the model. The user must set values greater than 0 and less than 1 in order for 
a land use to be included in the model. 

Site intensity sets condition values at a given land use, the lower the values the 
more they negatively affect condition values. Distance values influence how much 

site effects are felt at increasing distance away from the specified land use.  

 

Understanding value range factors 

The Value Range Factor allows the user to define limits that create ranges or 
categories of values from continuous value inputs such as ranges of suspended 
solids in water that equate to healthy, acceptable, and unacceptable conditions 

for aquatic vegetation. These ranges can then be assigned values on a 0.0 to 1.0 
scale that depicts landscape condition outcomes.  Value Range Factors are not 

directly related to distance but assign ranges based on observed or modeled 
conditions. In the case of N-SPECT inputs, the distance effect was already 
calculated in N-SPECT and so does not need to be further modeled in Vista. The 

ranges and associated condition values are best assigned using expert input or 
taken from peer-reviewed scientific literature. Value range factor values are 

different from distance intensity as they represent condition value loss. When 
they are converted into condition models the value range factor is subtracted 

from the maximum value of one (see table below). 

An example of Value Range Factors would be the effects of Total Suspended 

Solids (TSS) on salmonids in streams of the Pacific Northwest. Newcombe and 
MacDonald (1991) grouped the effects of sedimentation on salmonids into three 
categories: lethal, sublethal and behavioral effects. While duration of exposure 

plays a role, the levels of TSS provoke different responses that illustrate TSS 
effects on rainbow trout (Oncorhynchus mykiss). For example, at 1,000-2,500 

mg/L TSS there was a 57% mortality in juvenile fish (fingerlings); at 500 mg/L 
TSS fish suffered physiological ill effects and there was an avoidance response to 
waters greater than 66 mg/L TSS (Bash et al, 2001). In Vista the different levels 

of TSS observed in a freshwater stream could categorized into ranges and 
assigned a value from 0.0 to 1.0, as shown in the table below. 

 

Table representing different effects on rainbow trout given different ranges of 

total suspended solids, example value range factors applied to those ranges and 

the resulting value in the condition model raster. 

 

Vista also has the ability to combine Value Range Factors which represent the 

cumulative impacts of multiple stressors. Returning to the example of rainbow 
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trout, a local fisheries biologist indicates that in areas where no streamside 
vegetation exists, this condition will often provoke a mild avoidance response. 

Discussing the effects of TSS the biologists suggests a condition loss value of 0.3.  

Vista does not specify value range classes or thresholds as these depend on the 

element in question. In the above example, rainbow trout had a range of TSS 
conditions that would produce certain observed effects. These ranges and their 

effects may be very different for other salmonids or freshwater flora and fauna. A 
different set of value range factors could be applied for every species or element 

in the Vista analysis. Drawing from the above example, different aquatic species 
have different thresholds, cutthroat trout (Oncorhynchus clarki) being more 
sensitive to TSS than rainbow trout, for example. Multiple pollutants can be 

included creating either an additive or multiplicative effects on the element in 
question. Expert opinion or published scientific results should be used to establish 

ranges, the value range factors and the impact that the condition value has on 
the element. 

 

Creating value range factors 

1. Open Vista Drop-down Menu 

2. Click Lists 

3. Click Condition Systems List 

4. Click New to create a new condition model 

5. The ”Edit Condition Systems” popup window is the user interface for 
applying individual condition models to elements. When a new condition 

system is being created for the first time, Vista will ask you to select or 
create a default category system. Categories are assigned when creating 
elements and provide a system whereby elements are grouped and 

viewed. This can be changed later if you wish to create different condition 
system lists on another category type; which is defined in the Vista 

pulldown (Vista -> Project -> Preferences -> Default Category System) 
User may vary the Element display sort. 
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Primary Condition System menu. 

 

6. Create or modify a condition model by clicking the blank area in the 

condition model next to an element. The user options are to select an 
existing condition model, new Distance Intensity, new Value Range Factor, 

edit an existing model, or delete a model. 

7. Select new Value Range Factor 

8. Provide a name for the new condition model and click New Factor... 
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9. Under the Value Range Factor Name a menu of options appears. This menu 

creates the option for importing N-SPECT raster files for five pollutant 

types. From this menu you can also edit an existing model or create a 
value range condition model by importing a floating point or integer grid 
that represents landscape or aquatic condition.  

 

 

10. Selecting New Value Range Factor will prompt you to create a Value Range 
Factor Name and select a raster file. Click OK.  
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11. You will return to Value Range Factor Form. It will show the minimum and 
maximum values detected in the raster. Begin creating ranges by defining 

lower and upper bounds. Assign a condition loss value for the range. Click 
OK. This will add the range and condition loss to the Edit Condition Model 

Properties list. Create additional ranges, defining bounds and condition loss 
value as necessary. 

 

 

Vista has the flexibility to mathematically combine multiple Value Range Factors 

in different ways. This is set in the Edit Condition Model Properties window where 
your value range factors are stored. You can combine different value range 

factors using: Accumulated Sum, Accumulated Multiply, Maximum and Minimum. 
Return to the Edit Condition System list to create other condition models for 

other elements.  
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12. Click OK. The Condition model should appear in the Edit Condition Systems
window.

13. All of the condition models that you have created should appear in the

pulldown menu in the Condition Model window. Other options that will
appear here allow you to edit and delete condition models.

14. Condition systems will appear in Scenario Evaluation window. If you wish

to examine the condition model or incorporate it as an initial condition
model, see Using the Initial Condition Model section.

Using the initial condition modeler 

The initial condition model window was developed to let the user generate 
condition models that have been set up in the Conditions System window. This 
allows the user to evaluate the individual models for potential errors as well as 

incorporate them as current or initial condition raster in an element’s 
viability/integrity properties. Vista asks you to select a scenario in order to create 
an initial condition model. A condition model should reflect the landscape integrity 

for an element (or group of elements) modeled on a given land use scenario. 
While Vista doesn’t create any link between the scenario and condition model, it 

is helpful to relate a condition model to a land use scenario. The Initial Condition 
Model list is accessed through the Vista main menu -> Lists -> Initial Condition 
Model List. 
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1. Select a Scenario from the pull down menu.

2. Click on the  button to navigate to the file where you want to store the 

condition raster.

3. Click on the condition model name that you wish to create a raster for.

4. Click on Run Model. Once the raster model has been created, use the Add

Data  button to navigate to the folder where the raster layer is stored

and add it to your view.

CREATE VALUE RANGE FACTORS 
1. Open Vista Drop-down Menu

2. Click Lists

3. Click Condition Systems List

4. Click New to create a new condition model

5. The ”Edit Condition Systems” popup window is the user interface for

applying individual condition models to elements. When a new condition
system is being created for the first time, Vista will ask you to select or

create a default category system. Categories are assigned when creating
elements and provide a system whereby elements are grouped and
viewed. This can be changed later if you wish to create different condition

system lists on another category type; which is defined in the Vista
pulldown (Vista -> Project -> Preferences -> Default Category System)

User may vary the Element display sort.
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Primary Condition System menu. 

 

6. Create or modify a condition model by clicking the blank area in the 

condition model next to an element. The user options are to select an 
existing condition model, new Distance Intensity, new Value Range Factor, 

edit an existing model, or delete a model. 

7. Select new Value Range Factor 

8. Provide a name for the new condition model and click New Factor... 
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9. Under the Value Range Factor Name a menu of options appears. This menu 

creates the option for importing N-SPECT raster files for five pollutant 

types. From this menu you can also edit an existing model or create a 
value range condition model by importing a floating point or integer grid 
that represents landscape or aquatic condition.  

 

 

10. Selecting New Value Range Factor will prompt you to create a Value Range 
Factor Name and select a raster file. Click OK.  
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11. You will return to Value Range Factor Form. It will show the minimum and 
maximum values detected in the raster. Begin creating ranges by defining 

lower and upper bounds. Assign a condition loss value for the range. Click 
OK. This will add the range and condition loss to the Edit Condition Model 

Properties list. Create additional ranges, defining bounds and condition loss 
value as necessary. 

 

 

Vista has the flexibility to mathematically combine multiple Value Range Factors 

in different ways. This is set in the Edit Condition Model Properties window where 
your value range factors are stored. You can combine different value range 

factors using: Accumulated Sum, Accumulated Multiply, Maximum and Minimum. 
Return to the Edit Condition System list to create other condition models for 

other elements.  



Vista Users Manual October 22, 2013 

250 

12. Click OK. The Condition model should appear in the Edit Condition Systems 
window.  

13. All of the condition models that you have created should appear in the 

pulldown menu in the Condition Model window. Other options that will 
appear here allow you to edit and delete condition models. 

 

 

14. Condition systems will appear in Scenario Evaluation window. If you wish 

to examine the condition model or incorporate it as an initial condition 
model, see Using the Initial Condition Model section. 

 

Using the Initial Condition Model List 

The initial condition model window was developed to let the user generate 

condition models that have been set up in the Conditions System window. This 
allows the user to evaluate the individual models for potential errors as well as 

incorporate them as current or initial condition raster in an element’s 
viability/integrity properties. Vista asks you to select a scenario in order to create 
an initial condition model. A condition model should reflect the landscape integrity 

for an element (or group of elements) modeled on a given land use scenario. 
While Vista doesn’t create any link between the scenario and condition model, it 

is helpful to relate a condition model to a land use scenario. The Initial Condition 
Model list is accessed through the Vista main menu -> Lists -> Initial Condition 
Model List. 
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1. Select a Scenario from the pull down menu.

2. Click on the  button to navigate to the file where you want to store the 

condition raster.

3. Click on the condition model name that you wish to create a raster for.

4. Click on Run Model. Once the raster model has been created, use the Add

Data  button to navigate to the folder where the raster layer is stored

and add it to your view.

Windows for Landscape Condition Models 

CONDITION SYSTEM LIST WINDOW 
The Condition System List window is displayed by selecting Lists Condition 
Systems List from the NatureServe Vista menu. This window lists all the 

condition models that have been created in the project. See the Landscape 
Condition Models section for more detailed information on condition models. 
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Button functions: 

New... displays a new Edit Condition System window that can be used to create a 

condition model. 

Properties... displays the Edit Condition System window showing details and 
allowing edits to the condition model selected in the list. 

Delete deletes the condition model selected in the list. 

Help opens the on-line documentation. 

Close closes the window. 

Columns displayed: 

Name - name of the condition model. 

Description - description of the condition model, if any. 

EDIT CONDITION SYSTEM WINDOW 
The Edit Condition System window is displayed by clicking the New... or 
Properties buttons on the Condition System List window. This edit window is 
used for applying individual condition models to elements. When a new condition 

system is being created for the first time, Vista will ask you to select or create a 
default category system. Categories are assigned when creating elements and 
provide a system whereby elements are grouped and viewed. This can be 

changed later if you wish to create different condition system lists on another 
category type; which is defined in the Vista pulldown (Vista -> Project -> 

Preferences -> Default Category System). User may vary the Element display 
sort. 
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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). 

Create or modify a condition model by clicking the blank area in the condition 

model to the right of an element. The user options are to select an existing 
condition model, new Distance Intensity, new Value Range Factor,and edit an 

existing model, or delete a model. 
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See Using the Condition Systems window for instructions on data entry for this 

window. 

INITIAL CONDITIONS WINDOW 
The Initial Condition Model list is accessed through the Vista main menu -> Lists 
-> Initial Condition Model List. 
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See Using the initial condition modeler for instructions on data entry for this 

window. 

 

LANDSCAPE CONDITION MODEL PROPERTIES WINDOW 
 

The Landscape Condition Model Properties window is accessed by clicking the 

blank area in the condition model next to an element and selecting new model.  
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See Creating distance intensity models for instructions on data entry for this 

window. 

 

 

RANGEDLOSS FACTOR FORM 
 

This window is accessed by Selecting New Value Range Factor from the Value 

Range Factor form.  

 

 

See Creating value range factors for instructions on data entry for this window. 
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VALUE RANGE FACTOR FORM 
 

This window is accessed by clicking New Factor... from the Edit Condition Model 

Properties window. 

 

 

 

See Creating value range factors for instructions on data entry for this window. 

 






