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Introduction  

About This DSS 
This decision support system (DSS) uses landscape and population information to simulate the 
response of Red-cockaded Woodpecker (RCW) populations to management and landscape 
change. With this system, users are able to assess the effects of landscape fragmentation, 
habitat loss, habitat restoration, recruitment cluster construction, ŀƴŘ Ψƴƻ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛƻƴϥ 
on current and future RCW populations. In addition, the DSS is specifically designed to enable 
evaluations of the importance of individual habitat parcels to an RCW population. 
 
The RCW model was originally created with colleagues at North Carolina State University.  This 
DSS was created by personnel from the Conservation Management Institute and Department of 
Biological Sciences at Virginia Tech, and the Duke University Marine Laboratory in North 
Carolina. 
 
This DSS is provided AS-IS with no warranty, expressed or implied. 

Software Requirements  
The DSS (version 1.2.1) has only been tested on Windows XP ArcMap 9.3, SP3. It will not work 
on versions of ArcMap older than 9.3, and is currently not Windows Vista compatible. It 
requires at least 1 gigabyte of RAM. 

Basic Components 
The DSS has 4 basic components:  Toolbar, Wizard, Scenario Manager, and Recruitment Cluster 
Manager. Each of the components is discussed in detail throughout this help file. The user is 
required to have a basic working knowledge of ArcMap in order to use this DSS. This includes, 
but is not limited to, creating a map document, creating data layers, adding data to maps, 
adding attributes, and simple editing. 
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Toolbar  

 

About The Toolbar  
The toolbar is available only through ArcMap and is loaded when you install RCWDSS.DLL 
through the setup program provided (installation instructions). The toolbar provides access to 3 
tools, the DSS Wizard interface ("DSS Wizard"), the Scenario Manager interface ("DSS Scenario 
Manager"), and the Recruitment Clusters Interface ("Add Recruitment Clusters").  

 

Install  
***WARNING***Will only install on Windows XP with ESRI AcrMap version 9.3 or higher. 
 
1. Make sure all ESRI programs are shut down. The software may not install/uninstall correctly 
if ESRI programs are running. 
2. Double-click on Setup_v1.2.1.exe. 
3. Follow the instructions on the screen. 
4. Open ArcMap. 
5. Click on Tools Ҧ Customize Ҧ Add From File. 
6. Browse to the folder where you installed the DLL (default folder is C:\Program 
Files\RCWDSS). 
7. Click on RCWDSS.dll. 
8. Click ok. 
9. Check the box next to the entry RCW DSS. 
10. Click Close. 

Uninstall  
1. Make sure any ESRI programs are shut down. The software may not install/uninstall correctly 
if ESRI programs are running. 
2. Go to Start Ҧ Programs Ҧ RCWDSS v1.2.1 Ҧ Uninstall 
3. Follow the instructions on the screen. 
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DSS Wizard  
 

About the Wizard  
The Wizard is the main entry point for the DSS. It has 5 steps:   
1. Define basic DSS parameters (Scenario Data) 
2. Define landscape parameters (Landscape Options) 
3. Choose appropriate models to define the initial population (Model Selection) 
4. Conduct any optional analyses (Optional Analyses) 
5. Set output options (Output Options) 
6. Finished! (Finished!)  
 
Each step is detailed in its own specific section in the help file. 
 

Step 1: Scenario Data 
A scenario is the set of parameters the user defines to describe the population model and how 
it will be conducted.  Defining a scenario is done through the wizard in several steps.  This step 
requires the user to define some basic descriptors to differentiate individual scenarios: 
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Identify Scenario  (Click on each link to see value ranges for each attr ibute ) 
 Name:  Also considered the scenario title or scenario name.  

 Number of Years in this Scenario: The number of years each simulation is conducted.  

 Description: Optional parameter. This allows the user to provide any additional information 
to describe the scenario.  

 

Required Spatial Data  
 Cavity Tree Cluster Centers: a projected point Shapefile representing RCW cavity tree 

clusters or territory centers within the landscape of interest.  

 Landscape Layer: A projected polygon Shapefile representing landscape polygons within the 
landscape of interest. 

 
All layers to be used in the DSS are required to be loaded in the ArcMap document before you 
start the Wizard and must have the same spatial reference.  
Layers used by the DSS must all be projected into the UTM coordinate system. 
If the above criteria are not met, the DSS will not run.  

Scenario Name 
The Scenario Name is provided by the user and is a unique code used to distinguish individual 
DSS scenarios. Each scenario has its own folder, whose name corresponds to the Scenario 
Name. If you use the name of a folder that already exists, the DSS will prompt you to choose 
another one. Long scenario names are strongly discouraged. Use the description field to 
provide any extraneous information. 
Scenario Names have the following limitations 
 Only letters, numbers, spaces, and underscores are allowed.  
 First character must be a letter. 

 
Each DSS scenario is stored in its own folder in the output location provided by the user. It is 
considered the primary DSS Scenario. Landscape evaluation scenarios are scenarios conducted 
immediately after the primary scenario, using the same parameters.  These secondary scenarios 
are stored in their own folder within the root folder of the primary DSS Scenario. The attribute 
value specified by the user is appended to the primary DSS Scenario name to get the name of a 
specific secondary scenario.  
 
For example, your primary scenario name is MyScenario. In this scenario, you are conducting 5 
landscape evaluations, each time removing a different set of polygons. Each set of polygons is 
ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ΩDroupΩ attribute in the landscape attribute table: LE, LE2, LE3, 
LE4, and LE5. Therefore, each landscape evaluation will be in its own folder within MyScenario 
and listed as MyScenario_LE, MyScenario_LE2, MyScenario_LE3, MyScenario_LE4, and 
MyScenario_LE5. 
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Number of Years in this Scenario  
This parameter is required by the DSS, and represents the length of the model run, in years. By 
default, the model conducts 70 simulations for each scenario. Each simulation is run over the 
number of years specified by the user. The acceptable range of values for this parameter is 
between 10 and 50 inclusive. 

Description  
This is a textual description of the model. It provides the user with a method to store user 
defined information about the scenario for later use and differentiation. It is an optional 
parameter. 

Landscape Layer 
The DSS requires a polygon Shapefile containing landscape/stand information that has the 
following characteristics: 

 It has a spatial reference defined *and* it matches the spatial reference of the cavity 
cluster center layer and the recruitment cluster layer (if provided). 

 The spatial reference must be in UTM. 
 The layer should contain the following attributes (names and types must be exact). The 

types (Text, Long Integer) are ESRI attribute types defined when you add a field to the 
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shapefile attribute table. See ESRI documentation about how to add attributes to 
shapefiles. Click on each link to see acceptable values for each attribute. 

1. STAND_ID: Text 
2. TYPE: Text 
3. PINE_AGE: Double 
4. Stand_Scor: Double, optional parameter 
5. Landscape Evaluation Attribute: Text, optional parameter 

 

 

Stand_ID 
Stand_ID is a unique text identifier for each landscape polygon. This value cannot be empty. 

Type 
Type is case sensitive (all upper case) and can only come from the following list of values: 

 Nesting and foraging habitat 
ü PINE ς polygon delineating pines stands 

 Gap, unsuitable for nesting, foraging, and movement by females 
ü OPEN ς polygon delineating open area 
ü WATER ς polygon delineating a body of water  
ü OTHER ς polygon with no clear designation such as a building or road. 

 Non gap (suitable for movement), non-nesting and non-foraging habitat  
ü HARD ς polygon delineating hardwood stands 
ü PINE DISPERSAL ONLY ς polygon delineating pine stands that are unsuitable for nesting 

and foraging 
ü MIXED ς polygon delineating mixed pine-hardwood stands 

Pine_Age 
Pine_Age is an integer value that represents the age of the polygon. It cannot be negative. 

Stand_Scor 
This parameter provides a way to define stand suitability and influence how the model deals 
with habitat quality.  To use this feature, each stand should be attributed (using the 
STAND_SCOR field in the Landscape Layer) with a value between 1 and 5 (inclusive).  The user 
then chooses a minimum stand score that represents the minimum value for a stand to be 
considered suitable for nesting and foraging.  Stands with values less than this threshold are not 
counted with respect to the minimum number of acres required for budding or recruitment 
clusters.  

Landscape Evaluation Attribute  
If you wish to group polygons for removal from a scenario as a way to test the contribution of 
those polygons to RCW population dynamics, assign those polygons a unique value within the 
layer under a specific attribute. You can do this for multiple values and they will be removed 
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independently. Polygons that should never be removed will not have a value in the attribute 
field. 
 
The name of this attribute is user-defined. The user will choose which attribute designates 
landscape evaluation in the wizard.  More information about Landscape Evaluation can be 
found in Optional Analyses: Landscape Evaluation 

Cavity Tree Cluster  Centers Layer 
The DSS requires a point Shapefile containing RCW cavity tree cluster or territory centers and 
has the following characteristics: 

 It has a spatial reference *and* it matches the spatial reference of the landscape layer 
and the recruitment cluster layer (if supplied) 

 The spatial reference must be in UTM 
 The layer should contain the following attributes (names and types must be exact). The 

types (Text, Long Integer) are ESRI attribute types defined when you add a field to the 
shapefile attribute table. Please review ESRI documentation on how to add attributes to 
a shapefile. If the model cannot find the attribute, Occupied, it will be added to the layer 
with a default value of 1 (occupied). Click on each link to see acceptable values for each 
parameter. 

1. ID: Text 
2. Occupied: Long Integer 
3. DispGroup: Text, optional parameter 

 

ID 
Unique identifier for a territory cluster. Valid characters are letters, numbers, underscores, and 
dashes. Value cannot be empty. 

Occupied 
 Valid values for this attribute are 1 or 0. If the attribute does not exist, it is created and set to 1. 
This field indicates whether the RCW territory starts off as occupied (1) or vacant (0). 

DispGroup 
If you wish to track dispersal between groups, then all features in the Cluster Center Layer must 
have this attribute and an associated value. This attribute must start with a letter and all 
features must contain a value and establishes to which group the cluster belongs. If you track 
dispersal for Cavity Tree Cluster Centers, then you also must track dispersal for Recruitment 
Clusters.  

Step 2: Landscape Options  
There are 2 options the user can set for manipulating the landscape. 
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Constrain by Minimum Stand Score  for Nesting and Foraging  
The Minimum Stand Score is a score that indicates the quality of the habitat. This parameter is 
optional. If used, it indicates the minimum quality acceptable for a polygon to be considered 
viable nesting and foraging habitat. The valid values are between 1.0 (poor) and 5.0 (good) 
inclusive. If you wish to activate this feature, you are required to have an attribute in the 
landscape layer called Stand_Scor. In the Wizard, check the box, "Constrain by minimum stand 
score" and then enter your minimum value in the text box. 

Minimum Required Acreage for Nesting and Foraging Habitat  
One of the limitations to both recruitment clusters and buds being added to the model is 
acreage.  A new territory must have sufficient acres of foraging habitat, not already assigned to 
existing groups, to support a new group.  Thus both recruitment clusters and budded territories 
must be located in a spot that provides a minimum acreage for nesting and foraging habitat.  
This option determines what that minimum value is.  The possible values are 120, 150, and 200 
acres.   
 

 
Note: All initial territories are given a radius of 500 meters. They are then processed against 
each other to produce a Thiessen polygon layer, which is then converted to a grid to be used in 
the model. It is possible that the resulting initial territories would not meet the minimum 
required acreage set in the model. Initial territories are not required to meet this minimum 
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acreage. Nor is any other spatial verification performed on the placement of initial territories 
since they are presumed to be preexisting and therefore valid. 

Step 3: Model Selection 
There are two demographic models used within the DSS to describe the red-cockaded 
woodpecker, Sandhills and Coastal.  Sandhills is based on the demography of the RCW 
population in the Sandhills region of south-central North Carolina and Coastal on the 
demography of the RCW population on Marine Corps Base Camp Lejeune in coastal North 
Carolina.  Sandhills has higher reproductive rates and lower survival rates than Coastal.  
Generally Sandhills will be the appropriate choice for modeling more northern and inland 
populations, and Coastal for more southern and coastal populations.  
 
Although the user cannot change the underlying demography within the DSS, the user is able to 
choose the structure of the initial population, thus it is called a User Model Parameter. If the 
user wants to choose a predefined initial population, then they simply pick the population from 
the drop-down box by choosing a Mean Group Size value.  This value determines the 
proportion of territories occupied by unpaired males, unassisted breeding pairs, and breeding 
pairs assisted by helpers.  All initially occupied territories are assigned at least a male. 
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A custom population file can also be loaded by pressing the Browse button on the right, and 
navigating to its location.  With this option the user specifies for every territory whether it 
contains a breeding female and how many helpers it contains.  
 
As mentioned previously, each population is associated with a demographic model. This 
demographic model is then used to define the remaining sub models. If the user is using a 
custom initial population structure file, they are still required to define the associated 
demographic model, either Sandhills or Coastal. 
 

 
 
The values used within these models and others in the DSS can be examined by clicking the 
'View All Sub Model Parameters' button. For more information about these parameters, go to 
Sub Model Parameters. 

Step 4: Optional Analyses 
At this stage, the user is able to choose any of 3 optional assessments they wish to have 
conducted. The first assessment is the effect of artificial recruitment clusters, the second 
assessment is to track dispersal between cluster groups, and the third is the effect of removing 
habitat stands (also called Landscape Evaluation) from the model. In order to activate either of 



 
 
 

14 
 
 
 

these assessments, the user must check the appropriate checkbox and set any necessary 
options. 
 

 
 

Recruit ment Cluster Layer  
If the user wishes to designate a recruitment cluster evaluation, they can do so by supplying a 
recruitment cluster layer name and activating the assessment by checking the appropriate 
checkbox. This layer is a point Shapefile containing recruitment cluster centers and has the 
following characteristics: 

 It has a spatial reference *and* it matches the spatial reference of the cluster center 
layer and landscape layer. 

 The layer must be in UTM 
 The layer should contain the following attributes (names and types must be exact). Click 

on each attribute to examine the valid value ranges for that attribute. 
1. ID: Text 
2. YearAdded: Long Integer 
3. DispGroup: Text, optional parameter 
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ID 
Unique text defining the ID of the recruitment cluster. Valid characters are letters, numbers, 
underscores, and dashes. Value cannot be empty. 

YearAdded 
Attribute designating what year the recruitment cluster is to be added to the model. It is model 
year, not calendar year.  If a value for this attribute exceeds Number of Years in this Scenario, 
the recruitment cluster in question will not be included in the model. A message will be printed 
to the log file indicating this.  The valid values are 1 to 50. 

DispGroup 
This is an optional parameter. If you wish to track dispersal between groups, then all features in 
the Recruitment Cluster Layer must have this attribute and an associated value. This attribute 
must start with a letter and all features must contain a value and establishes to which group the 
cluster belongs. If you track dispersal for Recruitment Clusters Centers, then you also must 
track dispersal for Initial Cluster Centers.  

Dispersal  Tracking  
If you establish groups using the attribute, Group, for cluster centers and recruitment clusters, 
then you can track the dispersal between these groups. Dispersal is tracked for both direction 
(A to B and B to A) and Gender (Female A to B and Male A to B). This effectively yields 4 
potential tracks between any two groups (Female A to B, Male A to B, Female B to A, and Male 
B to A). Each feature must have a group assigned to it, and if you are doing the recruitment 
cluster optional analysis in addition to dispersal tracking, then that layer must also have groups 
assigned to its features. 

Landscape Evaluation  
The DSS can assess the importance of a particular landscape polygon or group of polygons to 
the RCW population. The DSS enables the user to evaluate the contribution of polygons to a 
scenario. This evaluation is done by first running a scenario with all polygons included, then 
running similar scenarios with selected polygons removed from the landscape. The concept of 
ōŜƛƴƎ άremovedέ means being rendered unsuitable nesting and foraging habitat or dispersal 
habitat.  In other words, the polygon is considered a gap. 
In order to use this feature, the user must check the box and then select the attribute from the 
landscape layer which will contain the grouping information. 
At this point, the DSS retrieves the selected polygons. It is possible that some polygons selected 
will never be viable for nesting and foraging habitat because the habitat is the wrong type (i.e. 
not pine), the (pine) habitat will never reach an appropriate age for RCWs, or the available 
stand score does not meet the minimum (if one has been set). These polygons are listed in the 
log file or displayed to the user depending on the choice the user made in the Wizard to 
suppress output. The user is given the option to be warned when a polygon is not available for 
nesting and foraging habitat (and therefore will never have an impact on the model) or to allow 
the DSS to output such warnings/errors/information to a log file.  
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Once this initialization process is finished, the scenario is rerun using the same parameters for 
each unique value found in the attribute table. The only difference between these scenarios 
and the initial baseline run is that the selected polygons are now considered gaps. 

Step 5: Output  Options  
There are several options that the user can select, or produce by allowing the defaults. Each 
option is described below. 
 

 
 
Scenario Output Location - default location for all output files. This box cannot be left empty. 
 
Suppress all warnings, errors, and messages - designate that any model information be sent to a 
log file instead of displayed on the screen. This is not the output or results of the model, but 
information, warnings, and errors that might be produced during the course of the model. They 
will require user interaction (pressing OK on the message box), so it is helpful to choose this 
option for unattended runs or runs with recruitment clusters. The name of the log file is Log.txt.  
It can be found in the location defined in Output Directory. Messages are appended to the log 
file for each run unless the user deletes or renames the log file. Therefore, this file should 
periodically be deleted as it can get quite large and slow down the simulations. 
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Add Budding Density layer to the map - layer showing the budding density for all scenarios. The 
budding density is the proportion of the 70 runs of a scenario in which budding occurred in a 
particular location.  If this box is unchecked, the layer is still created, just not automatically 
displayed in the map after a scenario is conducted. 
 
Add Initial Cluster Abandonment layer to the map - layer showing the number of times (in the 
70 runs) specific initial clusters are abandoned. If this box is unchecked, the layer is still created, 
just not automatically displayed in the map after a scenario is conducted. 
 
Add Recruitment Cluster Successful Occupation Layer to the map ς layer showing the number 
of times (in the 70 runs) each specific recruitment cluster successfully produced at least one 
fledgling. This box is enabled only if the option to evaluate recruitment clusters was selected on 
the Optional Analyses page. If this box is unchecked, the layer is still created, just not 
automatically added after a scenario is conducted. 
 
Add Dispersal Tracking layer to the map ς layer showing number of birds dispersing from one 
group to another. Dispersal tracking tracks both gender and direction. Therefore, any 2 groups 
can have the following entries in the table: A to B Female, A to B Male, B to A Female, and B to 
A Male. The dispersal tracks are represented as straight lines between the calculated centroids 
of the groups. The line width is proportional to the number of migratory birds, the wider the 
width, the greater the number of dispersals. Lines fall on top of each other, so it is possible that 
a wide-width line will obscure other dispersal tracks between the groups. This box is enabled 
only if the option to track dispersal was selected on the Optional Analyses page. If this box is 
unchecked, the layer is still created, just not automatically displayed in the map after a scenario 
is conducted. 
 
Save these settings as default - If you wish to preserve these settings for other scenarios then 
check this box.  
 

Output Directory  
The output directory will store any permanent file outputs. If no folder exists, the user will be 
prompted to create one. This box cannot be left empty. 

Output Suppression  
The DSS supplies messages to the user in a variety of ways. 
DSS status (year and simulation number) is displayed to the user through a message box dialog. 
Various status messages are also displayed here about Bud placement and Recruitment Cluster 
placement.  
Messages that might need to be considered separately are messages that might affect the 
initial data layers. These messages include: 

 Recruitment clusters that are added beyond the years of the simulation. 
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 Recruitment clusters that cannot be added because they are located in invalid locations. 

 Landscape evaluation polygons that would never be considered valid polygons are 
excluded from the model. 

 Errors. 
These messages can be displayed to the user each time or output to a log file (recommended). 
Suppressing messages eliminates the need for user input and allows the model to be run 
overnight. 
Also, eliminates the need for input about creating directories, auto-creates some attributes or 
directories. 
The DSS Wizard is set to default to not suppress message and require user input. 
If the user is conducting a landscape evaluation, they are asked if they wish to see all output to 
screen or log it to a log file. If they choose to log, this box becomes checked. The user is capable 
of toggling this value again in the Wizard. The log file is appended each time a new scenario is 
conducted. Therefore, periodic deletion of the log file is necessary so that it does not become 
too big. 

Budding Density Layer  
This layer illustrates where budding occurred in the scenario.  The budding density layer 
displays categorical values from low to high indicating the budding density across all 70 
simulations of the scenario. The closer a cell is to a budding site center, the higher its value. 
Each cell accumulates a value for each budding site. The DSS considers a 750 m radius when 
calculating the cell values and does so using a 10 cell by 10 cell window moving across the 
landscape. The equation to calculate the cell value is 1 - (distance from cell to budding site 
center / 750). A value of 1 indicates the budding site is located in the center of the cell. The 
ƴŀƳŜ ƻŦ ǘƘŜ ŦƛƭŜ ƛǎ ΨōǎǳǊŦΩΦ 
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Initial Cluster Abandonment Layer  
The Initial Cluster Abandonment layer shows the propensity of a specific initial territory to be 
abandoned within the scenario. It is the total number of times that a territory has been 
permanently abandoned out of 70 simulations of a scenario. The name of the file is 
<MyScenario>_ICA.shp. 
 








































































