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1. Introduction  

This document is the final report for the SWRA Communities Update Pilot Project.  This project was 
conducted in 2011 under the SWRA Support Contract to develop methods for the Southern states to 
derive new community boundaries and Communities-at-Risk datasets. 

The project investigates the use of newly available source data and processing methods to derive 
outputs that better define where people live in the wildland.  These derived datasets can then be used to 
define draft community boundaries.  By applying the local knowledge of state forestry staff these draft 
boundaries can be edited to reflect highly accurate boundaries for wildland communities. 

The State of Kentucky Division of Forestry (DOF) contributed in-kind resources to help prototype these 
methods for two counties in the state.  Kentucky was the study area for the project. Through 
collaboration with contractor technical staff methods were developed and output datasets were 
developed for both Knox and Perry County in Kentucky.  The methods developed (and documented in 
this report) can now be applied by other Southern states to developed new datasets for Where People 
Live in the wildland as well as individual community boundaries.   

This project utilized both Data Transfer Solutions (Orlando, FL) and Sanborn Map Company (Colorado 
Springs, CO) as contractors to completed specific technical aspects of the project.  DTS provided 
technical leadership in the project focusing on developing the modeling methods and creating the 
Where People Live (WPL) output datasets.1  Sanborn was primarily tasked with updating the community 
polygons with support of Kentucky Division of Forest (DOF) staff.  Kentucky DOF staff provided active 
direction and field knowledge that was a critical component to the success of the project. 

The maps and outputs presented in this report reflect results of the pilot project and should not be 
construed as final and are presented for illustrative purposes only.  Readers should contact the Kentucky 
DOF if  more detailed map data and results is desired.  

Background 

Community polygons that represent cities and other populated places were compiled for the Southern 
Wildfire Risk Assessment and delivered in November 2006.  These polygons were compiled from two 
2000 US Census source datasets:  

¶ Urban Areas (places) 

¶ Census Blocks ς categorized by άhousing density per square kilometerέ using the classification 

thresholds identified by the USFS SILVIS Lab WUI project.2  /Ŝƴǎǳǎ ōƭƻŎƪǎ ǘƘŀǘ ŦŜƭƭ ƛƴǘƻ ǘƘŜ άƭƻǿέ 

category were removed from the final dataset.   

The Communities/Populated Places data was delivered as a polygon dataset.  This dataset was intended 
as a starting point for state representatives to apply local knowledge to build a more comprehensive and 
spatially accurate communities dataset.  However, due to the source information available at the time 

                                                           
1
 The term Where People Live uses the acronym WPL (whipple) to describe the population and housing density 

output datasets that were developed in the project. More technical information about WPL is provided in further 
sections of this document. 

2
 See Appendix A for a description of the USFS Silvis WUI classification criteria. In addition please refer to the SWRA 

Final Report for a more detailed description of the methods used in the SWRA to compile the 
Communities/Populated Places dataset. See http://www.southernwildfirerisk.com/reports/projectreports.html. 

http://www.southernwildfirerisk.com/reports/projectreports.html
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several limitations existed with the output dataset. Unfortunately, budget restrictions and limited 
resources for the SWRA states prevented further updates to this dataset. As such, it currently remains a 
draft dataset that still requires cleanup before it properly represents community areas.  It is well 
understood by all SWRA participants that the Communities/Populated Places dataset, and the resulting 
Communities-at-Risk data derived in the SWRA does not accurately portray the location or number of 
actual wildland communities.  This has been a concern for all states. 

With recent advancements in GIS capabilities, the availability of high resolution imagery and new source 
data that more accurately defines where population resides, opportunities now exist to develop 
methods to more efficiently and accurately identify where people live in the wildland and then use this 
data to more accurately delineate community boundaries. 

Primary Issues with the SWRA Communities/Populated Places Data 

The Communities/Populated Places data from the SWRA was compiled from census datasets with 
minimal state review or quality assurance conducted on the dataset.  As such, the data does not 
accurately represent the location, names, or number of communities within each state. Subsequently, 
this results in an inaccurate listing of Communities-at-Risk from the SWRA. There are three main issues 
with this dataset: 

1. Community boundaries are often inaccurate as they follow census block boundaries, not 
necessarily where people are living in the wildland.  Census blocks tend to become large in 
rural and wildland areas and do not accurately depict where people are living due to the small 
populations and extensive areas. 

2. Multiple polygons exist that represent a single community.  Areas that may be considered the 
same community, but are not connected, were not joined to reflect a single community.  This is 
referred to as a multi-part polygon, where multiple polygons and associated database records 
can be joined into a single record to represent a single feature on the landscape. Accordingly in 
the SWRA a community may be listed several times as separate polygon areas when in fact it is 
considered a single community made up of disconnected areas. 

3. Community names are incoƳǇƭŜǘŜ όƛΦŜΦ Ƴŀƴȅ ά¦ƴƪƴƻǿƴέ ŎƻƳƳǳƴƛǘȅ ƴŀƳŜǎύ. Only 12% of the 
community polygons had names defined.  This is due to the lack of names in the source datasets 
and the lack of state involvement in the compilation of the data. 

Currently, most states lack the technical GIS resources to review and update the 
Communities/Populated Places dataset to accurately reflect current conditions. Without better base 
data, and refined methods, it remains a very labor intensive task requiring strong GIS technical skills to 
update the community polygons. This has been a barrier for most states.  

Opportunities for Enhanced Source Data and Methods 

Based on methods initially developed in other projects, such as the First Approximation, opportunities 
now exist to develop enhanced methods that allow the states to more easily correct their community 
datasets.3  Leveraging methods developed in the West Wide Risk Assessment project 
(www.westwideriskassessment.com), David Buckley (DTS), the technical lead for both the SWRA and 
WWA projects, proposed an approach that would utilize new source datasets and processing methods 

                                                           
3
 Calkin, David; Ager, Alan; Gilbertson-Day, Julie. March 2010. Wildfire Risk and Hazard: Procedures for the First 

Approximation, General Technical Report RMRS-GTR-235. Fort Collins, CO: USDA Forest Service, Rocky Mountain 
Research Station. 

http://www.westwideriskassessment.com/
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to define new community boundaries.  This built upon both WWA and First Approximation 
achievements. DTS teamed with Sanborn to define a pilot project to test these methods in the South. 

The basis of the approach is to utilize newly available data describing population count to derive data 
reflecting where people live in the wildland.  This modeled data can then be used to define draft 
polygon boundaries for wildland communities. The primary source data used is the LandScan USA 
dataset. This data depicts population count using a 90m cell resolution for the entire Nation.  This 
dataset was developed by the Oak Ridge National Laboratory and is available to government agencies at 
no cost ŦǊƻƳ ǘƘŜ 5ŜǇǘΦ ƻŦ IƻƳŜƭŀƴŘ {ŜŎǳǊƛǘȅΩǎ I{Lt ǇǊƻƎǊŀƳΦ4 The following description of LandScan is 
available from a recent publication by the Oak Ridge National Laboratory. 

άLandScan is a dasymetric geospatial model that decomposes best available census data to finer 
space/time resolutions using geographic, physiographic, socioeconomic, and cultural indicator 
data and high-resolution imagery. The ancillary indicator data used to distribute the nighttime 
population includes census data at the block level, land cover, land use, slope, and distance from 
various types of roads. Locating daytime populations requires not only census data but also 
other socioeconomic data including places of work; journey to work; additional mobility factors 
such as daytime business and cultural attractions; and populated places datasets including 
prisons, schools, and other academic institutions. Verification and validation of the model are 
accomplished in two ways: input data to the model is extensively quality assured to account for 
inaccurate, missing, or outdated input variables, and model output is compared to high-
resolution imagery to ensure the spatial accuracy of population distributionέ ό[ŀƴŘ{Ŏŀƴ ¦{! ς 
Scanning High and Low, Day and Night. Marie Minner, Aaron Myers, and Lauren Patterson, Oak 
Ridge National Laboratory ς see 
http://www.esri.com/mapmuseum/mapbook_gallery/volume21/cartography3.html). 

It was proposed that the LandScan data, in conjunction with readily available high resolution imagery, 
can be used to update the existing 2000 SWRA Communities/Populated Places dataset, or in situations 
where this data is considered highly inaccurate, replace the SWRA dataset with a new draft dataset.  
Readily available base maps, such as those found with Bing, Google or ArcGIS Online maps can be used 
as sources to evaluate the draft boundaries and assign names to the unknown communities.    

General Approach 

A pilot project was conducted involving two Kentucky counties, identified by Kentucky DOF staff, to 
prototype the methods and steps.  The following general steps were defined in the process to create 
new community polygon boundaries. 

1. Model the HSIP LandScan population count data to create population density data. This can be 

undertaken for an entire state at once. 

2. Create housing density data from the population density data by using reference data on people 

per household (PPH) from the 2010 Census. This is undertaken on an entire state. 

3. Define the housing density class thresholds for low, medium and high density areas (i.e. house 

per sq. km.).  

                                                           
4
 Please refer to the ORNL LandScan web site at http://www.ornl.gov/sci/landscan/ for more information about 

LandScan.  

http://www.esri.com/mapmuseum/mapbook_gallery/volume21/cartography3.html
http://www.ornl.gov/sci/landscan/
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4. Create a polygon dataset from the medium and high density areas.  These polygons represent 

the draft community polygons to be edited. This is undertaken on an entire state. 

5. Edit the GIS polygon dataset to identify polygon groupings that reflect locally known 

communities (i.e. create multi-part polygons); define names for the communities; and identify 

which polygons should be deleted as they do not satisfy criteria for what constitutes a 

community. This editing can be achieved in different ways and these are reviewed in this 

document.  This editing must be done in conjunction with local forestry staff who have 

knowledge of local areas (i.e. typically counties). Editing should be undertaken on a per county 

basis to match the local knowledge of agency staff, although a statewide community dataset 

should be used. 

6. Using the final community dataset created in the previous task, use the Communities-at-Risk 

(CAR) Rating tool developed for this project to assign average Wildland Fire Susceptibility Index 

(WFSI) values to each community.5 This will create a final CAR dataset. This is undertaken on a 

per state basis. 

The following figure presents a process flowchart depicting the general approach for conducting the 

communities data update.

                                                           
5
 WFSI is the measure of wildfire threat developed in the SWRA.   



 
Figure 1. SWRA community update pilot project flowchart 

 



Project Team 

The project team was comprised of: 

¶ David Buckley (DTS, Fort Collins, CO) ς Technical Lead & DTS Project Manager 

¶ Janet Hoyt (Sanborn, Portland, OR) ς Sanborn Project Manager 

¶ Kate Sabourin (DTS, Portland, OR) ς GIS Lead Analyst 

¶ Tyler Bax and Steve Lennartz (Sanborn, Portland, OR) ς GIS Analysts 

The technical team would like to acknowledge the SWRA Steering Committee for having the vision to 
support this project.  The team would also like to acknowledge Mike Harp and the Kentucky Division of 
Forestry staff for their active participation and commitment to the project.  Without their local 
knowledge and efforts these methods could not have been developed.  

Project Deliverables 

The focus of the project was to develop the methods to support the updating of community boundaries 
for the SWRA states.  A number of deliverables are provided to support this requirement.  These 
include: 

1. LandScan 2008 population count data for the state of Kentucky. 

a. This is comprised of two raster datasets; one for nighttime population count and 
another for daytime population count.  Refer to the LandScan web site for more 
information.  The nighttime dataset was used for this project. 

2. Where People Live (WPL) GIS dataset for state of Kentucky. 

a. This is comprised of two raster datasets; one for population density and another for 
housing density. 

3. Draft GIS community polygon dataset for Kentucky 

a. Draft polygons derived from the medium and high housing density WPL areas. 

4. Final GIS community polygon dataset for Knox and Perry County, KY. 

a. Final polygon dataset after editing was conducted jointly with Kentucky staff on the 
draft polygon dataset. 

5. Communities-at-Risk polygon dataset for Knox and Perry County, KY. 

a. Final communities dataset with Communities-at-Risk (CAR) ratings calculated for each 
community.  The average threat rating for the community buffer area is provided as an 
attribute for the dataset. 

6. ArcMap mxd default document to supporting viewing of all GIS dataset deliverables. Layer files 
are also included. 

7. Estimate of level of effort to complete remaining counties in Kentucky and for the other SGSF 
states. 

a. Based on the level required to complete the creation of the WPL and the editing of the 
community polygons, an estimate has been developed to guide the states in planning 
for updates to their communities dataset. 



Southern Wildfire Risk Assessment ς www.southernwildfirerisk.com  

SWRA Communities Update Pilot Project - Final Report   10 

8. Final report documenting the technical methods, findings and results, lessons learned (this 
report). 

9. Web presentation to review the project with SWRA Steering Committee and interested states. 
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2. Data Processing Steps 

The project focused on investigating and documenting technical data processing methods to develop 
new community boundaries.  Two primary tasks are involved in creating new community polygon 
datasets. These are: 

1. Creating the Where People Live dataset, and 

2. Editing community boundaries 

A description of the processing steps is provided in this section. A subsequent task is involved to use the 
new communities and derive Communities-at-Risk ratings.  This is described after the data editing tasks. 

1. Creating the Where People Live Dataset 

The steps documented in this section describe the primary modeling steps required to create the WPL 
outputs.  Specific technical tasks can vary depending on specific geographic or project requirements.  

The first step involves modeling the source LandScan population count data to create a housing density 
dataset.  This is referred to as Where People Live (or WPL).  The WPL dataset can then be used to create 
draft polygon boundaries for the communities.  The second step involves editing the draft community 
polygons. 

Conducting the analysis identified above required several discrete processing steps to obtain and 
prepare the datasets and then create the WPL outputs on a per county basis. Some parameterization is 
required in the process. Ideally this should be done by local forestry agency staff, although default 
criteria is provided as guidance to other states applying these methods.  Final criteria were defined after 
collaboration between the technical team and Kentucky staff.   

A list of detailed data processing steps is provided.  All tasks were implemented using the ArcGIS v10 
Toolbox functions available within the ArcMap software. 

1. Obtain the LandScan USA 2008 dataset from the HSIP Freedom program.  This requires 
registration by the state agency.6  The data is a raster GIS dataset provided in a 90m cell 
resolution in geographic coordinates.  Note that because the population counts are compiled 
using forecasts from local government and modeled by the ORNL to ensure that all counts 
aggregate properly to match these local government source administrative boundaries, it is 
important that GIS staff does not attempt to implement these methods by re-projecting the 
LandScan data to another GIS map projection.  The steps described in this section should be 
conducted in the native geographic coordinates of the LandScan data.  Please refer to the ORML 
LandScan web site for more information about these processing guidelines.7 

a. A data folder structure should be used to support the modeling and creation of outputs. 
This folder should be in geographic coordination system. 

                                                           
6
 Note that the LandScan USA 2008 dataset was obtained by the contractor on behalf of the Texas Forest Service 

for the Southern states.  Accordingly, this data is provided with the pilot project results and can be utilized directly 
by the states to implement the new methods.  Nonetheless, we suggest the individual states register for the DHS 
HSIP Freedom program so that future updates to LandScan can be obtained. Note that an updated LandScan 
dataset for 2009 became available after the project was completed. 

7
 See http://www.ornl.gov/sci/landscan/landscan_faq.shtml 

http://www.ornl.gov/sci/landscan/landscan_faq.shtml
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2. Convert all zero values in LandScan to null data.  This is required to ensure the smoothing 
techniques used in step 3 do not include zeros in the calculations. 

3. Create a population sum map by using a focal statistics sum operation.  This function will look 
out from each cell, summing all other population cells within a predefined proximity. The result 
is a population sum map that shows areas of population concentration.  Parameters for the 
smoothing can vary, however the following criteria was decided upon after testing: 

a. ArcGIS Focal statistics SUM function 

b. Circular reach  

c. 2 cell radius 

A 2 cell radius was selected after testing with Kentucky staff as it was agreed that this provided 
the closest approximation of community boundaries.  Testing was conducted for local areas 
within counties where Kentucky staff had substantial local knowledge.  While this cell reach best 
fits the requirements to define densities to match community boundaries it is believed that 
larger cell reaches are appropriate to develop WPL outputs that could be used to reflect urban 
interface and/or community protection zones around communities.  More testing is required to 
define the specific requirements for this latter step. 

4. Create a population density map from the population sum map.  This involves calculating 
actual per area density from the sum map.   

a. Determine radius in meters of the circular focal area  

i. Focal cell radius = 2 

ii. cell size = 90m  

iii. 2 * 90 = 180m radius 

b. Calculate area of circular focal area = pi * r2 

i. pi = 3.1415926 

ii. pi * r2 = 3.1415926 * 180 *180 

iii. 101787.60024 square meters 

c. Convert to square kilometers 

i. 1000m * 1000m = 1 square kilometer 

ii. 101787.60024 /  1000000 = 0.101787 square kilometers 

d. Calculate population density 

i. Population Sum raster / 0.101787 = population per square kilometer 

ii. This is implemented by using a simple ArcMap raster calculator equation. 
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5. Create a housing density map from the population density map. This step involves using the 
Person Per Household (PPH) values obtained from the 2010 Census to complete this calculation. 

a. Download Census 2010 Occupancy Status data for state8 

b. Calculate People Per Housing unit (PPH) by dividing total population by total housing 
units 

c. Housing Density = Population Density / PPH 

i. This is implemented by using a simple ArcMap raster calculator equation. 

6. Using predefined housing density thresholds you can now create a housing density class map.  
A three or four class map can be created based on preference (i.e. Low, Medium, High, Very 
High).  Since the WPL is intended as a surrogate for the WUI definition, the SWRA Silvis WUI 
classification criteria was used as a starting point.9 This allows us to evaluate whether the WUI 
thresholds make sense when using the more detailed LandScan population data as a source (as 
compared to Census Block data), or whether a different definition of density criteria is 
appropriate. 

a. For the SWRA, the threshold of 49.42 houses per Sq. Km was used to define the 
minimum area for the Communities/Populated Places dataset.   This reflects the 
minimum density for a Medium density class.  

b. The SWRA utilized the USFS Silvis housing density classes: 

i. Low ς GT 6.177635 and LT 49.42108 (housing units/km2) 

ii. Medium ς GT 49.492108 and LT 741.3162  

iii. High ς GT 741.3162 

7. Modify the housing density classes to reflect state conditions.  Testing was conducted in Knox 
and Perry County to review the Medium density threshold (49.42 houses per sq. km.).  This also 
equates to ά1 house per 5 acresέ. Based on the knowledge and understanding by forestry staff 
of local community characteristics, this threshold was lowered to ά1 house per 7 acresέ όорΦо 
houses per sq. km.).  Kentucky staff felt this threshold best reflected conditions in Kentucky with 
the purpose of defining community boundaries.  Other thresholds could be used if the purpose 
is to define a Community Protection Zone or WUI surrogate dataset.  These would need to be 
investigated. 

8. Further analysis can be conducted in future to extend the density maps to reflect Community 
Protection Zones.  These zones represent buffer areas around communities where mitigation 
efforts could be conducted to reduce wildfire risk.  This could be done by integrating fire 
behaviour output data with the density maps to identify those density areas that are more 
prone to extreme fire behavior conditions. Although this was not within the scope of the pilot 
project this is an opportunity for improvement in future projects.   

 

 

                                                           

8 This data can be downloaded from the web site at http://factfinder2.census.gov 
9
 Refer to Appendix A that provides a description of the USFS Silvis WUI criteria.  

http://factfinder2.census.gov/
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Output Data 

The outputs for these tasks are: 

¶ Population count (original LandScan 2008 data)10 

¶ Population density for wildland areas (people per sq. km) 

¶ House density (houses per sq. km)  

¶ Housing density class (Low, Medium, High). This is referred to as the Where People Live dataset. 

Appendix B provides example maps that reflect the different data deliverables. 

Caveats 

Certain caveats and assumptions exist with respect to the process.  These include: 

¶ The LandScan data is in geographic coordinates.  Because the population count data has been 
aggregated to sum up to geo-administrative boundaries you cannot simply re-project the 
LandScan raster data without introducing errors in the distribution of population within these 
administrative boundaries.  Accordingly, two primary methods exist to model this data:11 

o 1) Modeling can occur in the LandScan geographic coordinates to ensure that the 
integrity of the population count and their summary to administrative boundaries is 
retained.  If this approach is used, any other datasets used in the process must be re-
projected to the geographic coordinates to facilitate modeling.  Once the modeling is 
completed and the WPL (housing density) data is created it can be re-projected to 
match any other standard map projection used by the specific agency. The technical 
approach described in this document utilized this approach. 

o 2) Convert the LandScan raster data to points, re-project the points, and recreate the 
raster in the desired map projection. Modeling can then occur in the desired map 
projection ensuring that the LandScan counts sum up properly to match administrative 
areas.  This method is preferred for future use. 

¶ The LandScan data represents forecasted population for 2008. However, for calculating the 
Housing Density output, data was obtained from the 2010 Census for People Per Household 
(PPH) so that the latest ratio was used.  It is important to note that the PPH data can be 
obtained on a statewide average, county average or census block average.  County averages 
were used in this project. 

¶ The LandScan nighttime data product was used as this represents where people are located at 
night and hence reflects residential population.  Accordingly, LandScan does not accurately 
depict the location of vacation homes or ά2nd homesέ where people commonly do not reside 
permanently.  The LandScan daytime data was investigated as a supplement but this also does 

                                                           
10

 Note that updates to the LandScan data are available from the DHS HSIP.  At the time this report was being 
developed an updated 2009 LandScan dataset was available. 

11
 Note that option 1 was used in the pilot project although further investigation into the technical methods has 

successfully applied option 2 methods.  GIS technical staff should determine the best option to meet their 
application of these methods in future use. 
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not reflect this situation well.  Accordingly, users should be aware that the WPL Housing Density 
may not show where these vacation or secondary home structures exist. 

¶ When comparing the source LandScan data, or WPL outputs, with more recent imagery 
sometimes populated areas exist where LandScan does not exist. This is due to urban growth 
and development that has occurred since the 2008 LandScan data was developed.  This is not a 
common occurrence and varies depending on the specific geographic area.  It is most common 
on the edge of more densely populated urban areas. No technical method was developed to 
address this issue. 

¶ The WPL Population Density and WPL Housing Density datasets were developed specifically to 
define community boundaries. Accordingly, the criteria used does not reflect areas around 
communities to represent WUI or Community Protection Zones.  Criteria was selected with the 
discrete purpose of accurately delineating community boundaries. Additional processing is 
required to derive data outputs that better represent WUI or Community Protection Zones.  
These options were not investigated in this pilot project. 

2. Editing Community Polygons 

This section defines the steps for interactively editing the draft community polygons, created from the 
WPL data.  Kentucky DOF staff were instrumental in supporting this effort by providing the local 
knowledge necessary to properly group and name community polygons.  In particular, Kentucky staff 
provided the decisions for: 

1. which polygons to join to become a multi-part polygon (feature), 

2. names for the communities, 

3. any adjustments to the draft polygon boundaries, and  

4. which polygons to delete because they are too small and do not constitute a community.  

For the pilot project, a review and editing process was undertaken using a web meeting where 
DTS/Sanborn staff conducted the editing of the data on-the-fly as Kentucky staff made decisions.  This 
facilitated participants being in different locations, yet interacting in real time with the GIS data through 
a web browser.  While this process was highly efficient, it is understood that some local agency staff 
may not have access to the Internet at all field office locations.  In this case alternative processes are 
available. 

For future implementation by other states it may be more efficient for the lead agency forester to print 
out county wide maps of the draft polygons and sit down with local county/district forestry staff and 
manually mark up the map (i.e. deletions, modifications, names, etc.). This map can then be used to 
guide editing later on by the lead forester for GIS analyst when back in the office. 

Other more advanced options exist for developing a web mapping application that would facilitate 
editing and maintenance of this data.  These should be investigated. 
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A list of detailed data processing steps is provided.  All tasks were implemented using standard editing 
Editor tool capabilities available within the ArcMap v10 software. 

1. Create a draft community polygon dataset by converting the medium and high housing 

density raster dataset. This data will be the starting point for defining community boundaries.  

In addition, to aid forestry staff in reviewing the polygons the total acreage and population 

within these polygons was calculated.  The population count is derived by overlaying these 

polygons with the source LandScan dataset. This provides ancillary information that is helpful to 

forestry staff in making decisions about which polygons to include, delete, group, etc.  

Accordingly, the draft polygons dataset should have the following minimum fields to facilitate 

editing: 

a. Acres (numeric and integer) 

b. Population count (from LandScan) 

c. Name 

2. The draft polygons are color coded by acreage size to help staff delineate the small polygons. 

a. LT 10 ac (red) 

b. GT 10 ac (yellow) 

3. Ensure outline of polygons is black (not grey) so the edge is delineated well visually. 

4. Turn on labels for polygons that show acreage (integer) and population count. This 

information can be helpful to local staff in evaluating whether a polygon should be kept or 

deleted. 

5. The Low class for the Housing Density raster should be shown along with the draft polygons so 

forestry staff can see potential transition areas between the Medium/High areas. The 

following figure shows an example. Draft polygons are shown in yellow; low density areas in 

green (note this is the WPL grid but only showing the Low class);  and, acreage and population 

and name are labels. 
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6. Editing actually occurs in a separate polygon dataset than the one shown as reference. This is 

done so that we can retain the display while accommodating the edits.  The edit dataset is 

shown with a transparent (no color) display so the polygons are not seen, but with the label 

άbŀƳŜέ ŦƛŜƭŘ ǎƘƻǿƴ (in red).  As names are added these are automatically displayed over the 

άdraft pƻƭȅƎƻƴǎέ ŘŀǘŀǎŜǘ ǿƘƛŎƘ Ǿƛǎǳŀƭƭȅ ƛƴŘƛŎŀǘŜǎ ǿƘƛŎƘ ŦŜŀǘǳǊŜǎ ƘŀǾŜ ōŜŜƴ ǊŜǾƛŜǿŜŘ ŀƴŘ ŜŘƛǘŜŘ 

(see previous figure as an example). The process focuses on simply editing the names of the 

polygons as forestry staff make decisions on which polygons to incorporate, delete and name.  

Actual editing of the polygons should occur afterwards based on the names defined. 

7. Polygons selected to be deleted simply have the name defined as 

ά5ŜƭŜǘŜέΦ This allows us to summarize the criteria for deleted polygons 

once all editing is finished (prior to actual deleting the features), so that 

we can summarize the guidelines for future editing on other counties. 

The adjacent figure shows an example. 

a. Since this capability has never really been available to local 

forestry staff it is difficult for them to define criteria in advance for eliminating draft 

polygons.  Accordingly, the process manually walks through the data, and we use the 

final results to define what criteria they ultimately used in the manual process. It is 

hoped that this criteria may provide some good guidelines in future for editing other 

counties. Section 3 of the report provides an analysis of the draft polygons that were 

deleted by Kentucky forestry staff. 

8. Names are defined for polygons on-the-fly by forestry staff using their knowledge of local 

areas. This can include multiple polygons with the same name. No actual grouping into multi-

part polygons occurs at this stage, simply the naming of the features. The following figure shows 

an example. 
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9. The general process is to use the reference grid (i.e. 1:24,000 USFS map index) to walk across 

the map. The following tasks are undertaken: 

a. Identify which polygons to delete.   

i. ¢ƘŜ ƴŀƳŜ ƻŦ ǘƘŜǎŜ ŦŜŀǘǳǊŜǎ ƛǎ ŎƘŀƴƎŜŘ ǘƻ ά5ŜƭŜǘŜέΦ !Ŏǘǳŀƭ ŘŜƭŜǘƛƻƴ of these 

features will occur once the entire county review is completed later by the state 

GIS analyst. 

b. Name the communities. 

i. bƻ ƎǊƻǳǇƛƴƎ ƻŦ ǇƻƭȅƎƻƴǎ ƻŎŎǳǊǎΣ ƻƴƭȅ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ άbŀƳŜέ ŦƛŜƭŘ 

ii. In some situations there is not a known local name so these polygons are 

ƴŀƳŜŘ ά¦ƴƴŀƳŜŘ /ƻƳƳǳƴƛǘȅ мέ ǿƘŜǊŜ άмέ ƛǎ ŀ ǎŜǉǳŜƴǘƛŀƭ ƴǳƳōŜǊΦ  ¢Ƙƛǎ 

naming convention identifies to the local forestry staff that more investigation 

is needed, perhaps a field visit, to obtain or define a name. 

iii. To aid the technical staff in the editing process, Kentucky staff use the web 

meeting drawing tools to interactively draw on the map to show which polygons 

should have the same names.  The following figure shows an example 

(interactive drawing tool in orange).  
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iv. This example shows where a community polygon should be split at the county 

boundary into two separate communities.

 

c. Edit spatial boundaries. 

i. Once the entire county is completed for naming and deletion, the next step is to 

identify where spatial boundary edits are desired. This requires another walk 

through on the map using the names as reference. 

ii. The draft polygons should be classified by name to show polygons grouped 

together by color. 

iii. Polygons should be grouped into multi-part polygons in advance. 

iv. In some cases a draft polygon will be split on the county boundary although it 

appears as a single polygon derived from housing density. In this case the 

polygon boundary needs to be split.  

v. In some cases multiple draft polygons need to be edited to create a single 

polygon. In addition, this may require using the Low Housing Density reference 

layer to guide the editing. The following figure shows an example. The orange 

line is drawn by the Kentucky staff to indicate which polygons need to be 

grouped. Note that this example shows where two very small polygons (shown 

in red) which would normally be deleted are retained because they bridge the 

gap between two larger community polygons.  
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10. Once all polygons have been defined the next step is for the GIS Analyst to make the edits and 

then conduct a final review with the forestry staff.  This results in a new communities dataset 

that has names properly defined and aggregates multiple polygons into single community 

features. The following figures present the final communities for Knox and Perry County, KY. 

Communities are color coded with unique colors to show the grouping of separate polygons that 

make up communities. 

Output Data 

The outputs for these tasks are: 

¶ Draft community boundary polygons 

¶ Deleted polygons identified in the draft dataset 

¶ Final community boundary polygons 
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Figure 2. This map shows the final community boundaries with names for Knox County, KY. 
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Figure 3. This map shows the final community boundaries with names for Perry County, KY. 
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3. Deriving Communities-at-Risk Ratings 

Once the new community boundaries have been defined they can be used as input into calculating the 
Community-at-Risk outputs. A risk rating was generated for each community identified in the pilot 
project counties.  These risk scores are derived by averaging the WFSI value for each community, 
including a buffer zone around the community.  This output is useful in two ways.  First, communities 
can be categorized based on their level of risk, which can aid in identifying the location where more 
detailed fire planning may be needed.  Second, users are able to identify, categorize and prioritize those 
project areas where tactical analyses, mitigation activities, and community interaction may be necessary 
to reduce risk from wildfire.   

The Communities at Risk (CAR) layer was created by generating a 3-mile buffer around each community 
polygon and calculating the average WFSI rating within the buffered area. The analysis was designed to 
comply with NASF guidelines for identifying and categorizing communities-at-risk while providing the 
ŦƭŜȄƛōƛƭƛǘȅ ǘƻ ŜǾŀƭǳŀǘŜ ŀƭƭ ΨŎƻƳƳǳƴƛǘȅ ŀǊŜŀǎΩΣ ƴƻǘ Ƨǳǎǘ ǘƘƻǎŜ ƭƛǎǘŜŘ ƻƴ ǘƘŜ CŜŘŜǊŀƭ wŜƎƛǎǘŜǊΦ12 

The CAR analysis was conducted and this resulted in a new CAR dataset for each county. This dataset 
includes an attribute field called MeanWFSI that provides the explicit CAR rating for each community.  It 
reflects the mean WFSI value for a 3 mile buffer around each community. Only one attribute record (and 
rating) exists for each community, even if multiple polygons make up that community.  The following 
figure presents an example for Knox County, KY. The different community polygons are highlighted in 
RED for Calebs Creek while the dataset attribute table shows only one attribute record and rating exists. 

Once the ratings were calculated for each community a general classification scheme is applied through 
an ArcMap layer file to present the results relatively from a Very Low to a Very High rating.  The 
following standard classification was applied. Class breaks were obtained by grouping the WFSI 9 classes 
into 5 classes. 

Figure 4. ArcMap symbology definition for CAR outputs 

 

 
  

                                                           
12

 Please refer to the SWRA Final Report available at 
http://www.southernwildfirerisk.com/reports/projectreports.html for more detailed information on the 
community-at-risk analysis process. 

http://www.southernwildfirerisk.com/reports/projectreports.html
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Figure 5. Communities-at-Risk example for Calebs Creek, KY. 

 
The new CAR outputs were then compared to the SWRA CAR outputs for each county. The following 
tables present a comparison of the 2011 CAR outputs versus the 2000 SWRA CAR outputs. Note that the 
SWRA CAR results were generated in 2006, however they used 2000 census data as the source. 

 
Table 1. Knox County, KY Communities-at-Risk Comparison 

 
TOTAL NO. (2) Low (3) Mod 

 
ACRES (2) Low (3) Mod 

2000 SWRA CAR 123 121 2 
 

11,741 11,719 22 

2008 WPL 69 69 0 
 

27,421 27,421 0 

        Table 2. Perry County, KY Communities-at-Risk Comparison 

 
TOTAL NO. (2) Low (3) Mod 

 
ACRES (2) Low (3) Mod 

2000 SWRA CAR 167 23 144 
 

9,435 396 9,039 

2008 WPL 72 13 59 
 

19,449 1,909 17,540 
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The following findings describe the comparison: 

¶ The number of communities is approximately 50% of the SWRA total. 

¶ The acreage of all communities is approximately double the SWRA total.  

3. Results and Findings 

This section of the report describes the results and findings of the pilot project. 

Results and Findings 

1. It is clear that the WPL outputs provide a much more accurate and spatially specific definition 
of where people live in the wildland when compared to the Silvis WUI data from the SWRA 
project.  The WPL data provides a good baseline for state forestry staff to focus mitigation and 
prevention efforts by combining the WPL data with wildfire threat (WFSI), fire behavior outputs 
and fire occurrence.  With minor adjustments we believe the WPL is an ideal surrogate for WUI. 
The following figure 6 presents a comparison of 2000 SWRA Communities versus 2008 WPL 
Derived Communities. 

2. The WPL data also provides an excellent source for defining draft community polygon 
boundaries.  These draft polygons should be used as a starting point for developing a final 
community boundary dataset.  Although initial ideas were to edit the SWRA 
Communities/Populated Places dataset using the new WPL as reference, it was determined that 
due to significant differences this was impossible. It was more accurate and efficient to derive 
draft polygons from the WPL data instead and disregard the SWRA data completely. 

3. A simple and easily understood process has been defined that will facilitate update of 
community boundaries by local agency staff. The availability of the better resolution LandScan 
data affords a more accurate definition of where people live in the wildland.  By applying GIS 
modeling, a draft community dataset is provided that local forestry staff can verify, using a 
combination of manual and automated approaches, to generate accurate community 
boundaries.  The process facilitates active participation of agency staff who have the local 
knowledge required to verify community definitions. 

4. The final community boundaries are much more accurate than the SWRA 
Communities/Populated Places dataset. A comparison of the new community dataset with the 
SWRA dataset reveals a substantial difference in both total communities and acreage of these 
communities, in addition to spatial distribution of communities.  Due to inherent design of 
Census Blocks, the geometry of this data becomes very large and extensive in rural areas and 
Ŏŀƴƴƻǘ ŜŦŦŜŎǘƛǾŜƭȅ ǊŜŦƭŜŎǘ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘȅ ōƻǳƴŘŀǊƛŜǎΦ  IƻǿŜǾŜǊΣ ǘƘŜ [ŀƴŘ{Ŏŀƴ ŘŀǘŀΣ ŘǳŜ ǘƻ ƛǘΩǎ 
small 90m resolution footprint, provides a much more spatially specific data source. Accordingly, 
the resultant community boundaries reflect rural settlement patterns better.  This was 
confirmed by Kentucky forestry staff during the pilot. The following figure presents a 
comparison of 2000 SWRA Silvis WUI versus 2008 Where People Live datasets. 

5. There is substantially more wildland community area than summarized in the SWRA.  Despite 
best efforts and data available at the time, the SWRA Communities/Populated Places dataset 
does not accurately depict the number of wildland communities, nor the acreage (extent) of 
these communities. Although we had no specific way of documenting this fact, it was raised by 
several states in the past. 
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Although a comparison was just completed for two pilot counties, the actual acreage of wildland 
communities is more than double what was reported in the SWRA, although the total number of 
communities is about half.  This helps document what is believed with the SWRA communities 
data.  Note that the change in number of communities is due to the lack of aggregation of 
community polygons in the SWRA. This problem was a known limitation.
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Figure 6. Comparison of the 2000 SWRA Communities versus 2008 WPL derived communities. 
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Figure 7. Comparison of the 2000 Silvis WUI versus 2008 WPL  
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6. Some draft community polygons need to be deleted due to small size and population as they 
do not depict the minimum definition of what constitutes a community. The WPL process 
identified some small community polygons that were eliminated by forestry staff. This was 
expected. However, forestry staff was unable to provide criteria at the beginning to determine 
what size/population thresholds should be used to identify candidates for deletion. Accordingly, 
the polygons that were manually selected for deletion after review were extracted and analyzed 
to see if some general guidelines might be developed to aid future editing. 

A total of 197 polygons were deleted in two counties. The largest polygon deleted was 56 acres 
in size.  The largest population of any polygon deleted was 78 people.  89% of the polygons 
deleted were less than 25 acres in size, and had a population of less than 25 people.  The 
following figure presents a scattergram that summarizes the distribution of acre size against 
population count for the deleted community polygons. Since the majority of the polygons are 
less than 30 acres in size, and 30 people, this might be a good guidelines for identifying 
candidate polygons for deletion in future. 

 
Figure 8. Scattergram of deleted community polygons 

 

 

Lessons Learned and Possible Improvements  

The following lessons and opportunities for improvement have been identified. 

1. The WPL technical steps should be programmed into a script to automate development of this 
layer.  This would facilitate re-use in the future.  The pilot project analysis was undertaken 
manually as the analysis methods were investigated and flushed out during the project. 

2. For the pilot project the Persons Per Household ratio obtained from the 2010 Census and used 
was the ΨǎǘŀǘŜ averageΩ.  Future implementation should consider using the Ψcounty averageΩ or 
Ψcensus block averageΩ in order to apply more spatially specific ratios for calculating housing 
density.  We do not expect this would alter the results much since these ratios tend to be very 
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similar, but it might identify some minor differences between counties and local areas within 
counties. 

3. The draft polygon review process utilized an interactive web meeting in the pilot project. This 
was very efficient and allowed the team to work collaboratively with minimal cost and effort. 
However, access to internet may not be available for field offices for all states. Accordingly, it is 
possible for the review process to be conducted manually by using large scale hardcopy maps of 
the draft community polygons, with WPL low density reference data, and background imagery 
shown.  This would allow staff to manually mark up the map as time permits and then submit 
this map for use in GIS editing by state GIS staff. 

4. Currently, to generate the CAR ratings the Southern Fire Risk Assessment System (SFRAS), Areas 
of Concern software tool must be used.  This requires that the SFRAS application for ArcGIS v9.3 
be installed.  SWRA data must also be installed on a per county basis using the SFRAS County 
Data Support Components installation. Specific requirements exist to ensure this software is 
operational. 

To facilitate more flexibility in future it is proposed a Communities-at-Risk script tool be 
developed that will operate on ArcGIS v10 to facilitate calculation of the CAR ratings.  This would 
provide much greater flexibility as no licensing is required to operate it and it would not require 
specific data formatting prerequisites before it could be run.  The Areas of Concern functionality 
is not complex and could easily be enhanced to provide more flexibility in the standard ArcMap 
operating environment. 

5. The pilot project used contractor staff to complete the editing of the draft polygons.  Since this 
turned out to be very simple to complete, as minimal line editing is involved, it is proposed that 
this task could easily be undertaken by state staff in future.  This would greatly reduce 
contractor costs and promote self sufficiency with the states. A level of effort for this editing is 
presented in the next section so states can understand the commitment required. 

Estimate of Effort to Complete Community Updates 

A deliverable for the pilot project is to provide an estimate on level of effort to complete community 
updates on a per county basis.  Using the two pilot counties as a sample an estimate can be generated, 
although actual effort may vary for counties based on their size and number of draft community 
polygons.  The following estimates are provided: 
Table 3. Estimate of level of effort complete county updates  

Task GIS Analyst 
(hours) 

State Forestry Staff 
(hours) 

1. Generate WPL and draft community polygons for an entire 
state 

a. Includes definition of criteria for WPL, modeling, 
review and refinement with forestry staff, and 
development of draft polygons 

16 (per state) 2 (per state) 

2. Review by forestry staff and assignment of names, deletions, 
and other required edits 

2 (per county) 2 (per county) 

3. Editing of community polygons to develop final dataset 2 (per county) 0 

4. Final review with forestry staff and minor edits 1 (per county) 1 (per county) 

5. CAR analysis including final review with forestry staff 
a. This currently involves data preparation for operation 

with SFRAS data environment 

2 (per county) 0.5 (per county) 
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Recommendations for Future Implementation by States 

It is understood that a priority with the SGSF is for state users of the SWRA to become more self 
sufficient with using the SWRA and less dependent on contractor services. This directive empowers state 
users to technically own the processes and methods used in the SWRA to facilitate capabilities for on-
going maintenance of this data, especially in a time of declining budgets. This project was undertaken on 
the basis of investigating methods for deriving more accurate community boundaries, in addition to 
documenting the detailed processing tasks required to complete this update, with this objective of self 
sufficiency in mind. 

As such, the results of this project clearly identify opportunities for state forestry staff to conduct 
updates to their community dataset using the methods developed, should adequate GIS resources be 
available to the state.  While the analytical modeling required to complete the Where People Live data 
development is probably beyond the scope of Ƴƻǎǘ ǎǘŀǘŜΩǎ current GIS resources, it is possible in future 
to automate much of this process so that SGSF staff could develop these datasets with minimal outside 
support.  This would require development of ArcGIS Python scripts so that a WPL tool would operate as 
a standard ArcMap toolbox function. 

In addition, it was found that due to the ability to generate draft community polygons from the WPL 
data, this greatly reduced the level of editing required to finalize the polygons.  Methods have been 
developed that only require simple GIS editing to finalize the community data.  This is an achievement 
not expected at the beginning of the project.  Accordingly, we believe that state forestry agencies 
currently have the skills and resources available to complete the editing themselves with minimal 
contractor intervention.  Some contractor guidance may be required for each state to train staff on the 
editing process, however after this initial training state staff should be able to complete the process 
themselves. 

The pilot project has not only defined the methods required to conduct the update, and proved that 
more accurate data can be developed using these methods, but it also defined the role of state staff 
versus contractor staff required for future implementation. 

It is recommended that the SGSF consider applying these methods to derive a new community dataset 
in the near future.  This dataset will better quantify the actual wildland community fire problem for both 
executive leadership and operational staff.  These methods should also be shared with representatives 
of Cohesive Strategy to reflect the level of accuracy required and methods preferred for defining 
Communities-at-Risk in future. 
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Appendix A: SILVIS WUI Definition 

The following information was obtained from the SILVIS WUI web site at 
http://silvis.forest.wisc.edu/old/Library/WUIDefinitions.php. This information describes the 
specifications and criteria used to create the Silvis WUI dataset. 

¶ Housing density 
Housing density information was derived from U.S. Census data. Analysis was conducted at the finest 
demographic spatial scale possible, Census blocks, from the 2000 Census. All measures of housing density 
are reported as the number of housing units per square kilometer. 

¶ Landcover 
Silvis utilized the National Land Cover Dataset, a satellite data classification produced by the USGS with 
30m resolution based on 1992/93 imagery and available for the entire U.S. (Vogelmann et al. 2001) to 
identify 'wildlands'. Our definition of 'wildlands' encompasses a range of management intensities. NLCD 
classes that we included as 'wildlands' are forests (coniferous, deciduous and mixed), native grasslands, 
shrubs, wetlands, and transitional lands (mostly clear-cuts). We exclude orchards, arable lands (e.g., row 
crops) and pasture. 

¶ The Wildland-Urban Interface (WUI) 
WUI is composed of both interface and intermix communities. In both interface and intermix 
communities, housing must meet or exceed a minimum density of one structure per 40 acres (16 ha). 
Intermix communities are places where housing and vegetation intermingle. In intermix, wildland 
vegetation is continuous, more than 50 percent vegetation, in areas with more than 1 house per 16 ha. 
Interface communities are areas with housing in the vicinity of contiguous vegetation. Interface areas 
have more than 1 house per 40 acres, have less than 50 percent vegetation, and are within 1.5 mi of an 
area (made up of one or more contiguous Census blocks) over 1,325 acres (500 ha) that is more than 75 
percent vegetated. The minimum size limit ensures that areas surrounding small urban parks are not 
classified as interface WUI. 

¶ Buffer Distance for Interface 
The California Fire Alliance (2001) defined "vicinity" as all areas within 1.5 mi (2.4 km) of wildland 
vegetation, roughly the distance that firebrands can be carried from a wildland fire to the roof of a house. 
It captures the idea that even those homes not sited within the forest are at risk of being burned in a 
wildland fire. We adopt this buffer distance to identify interface areas. With minimum housing densities, 
vegetation types, and interface buffer distances determined, the operational definition of the WUI is 
complete: 

WUI Maps: 
WUI maps are intended to illustrate where the WUI was located in 2000. We map two types of WUI: intermix and 
interface. Intermix WUI are areas where housing and vegetation intermingle; interface WUI are areas with housing 
in the vicinity of contiguous wildland vegetation. In maps of the whole US and the large regions, the WUI is shown 
in just one color, but in state (or in a few cases, multi-state) maps, e use different colors to show interface and 
intermix WUI. WUI Maps are available in three different styles: black-background images designed for 
presentations and slides,blue-border ƛƳŀƎŜǎ ŘŜǎƛƎƴŜŘ ŦƻǊ уΦр Ȅ ммέ ƘŀƴŘƻǳǘǎ ŀƴŘ ǇǳōƭƛŎŀǘƛƻƴ ǉǳŀƭƛǘȅ ƘƛƎƘ 
resolution white-background images. 

WUI Statistics: 
The total area (m

2
) in different WUI classes were calculated at the County level for each state, excluding Alaska and 

Hawaii. Statistics are available for download as Microsoft Excel (.xls), Dbase IV (.dbf), or comma delimited text (.txt) 
files. Fields included in the statistics files are described in the table below. National level statistics are summarized 
in an Adobe Acrobat file (.pdf). 

http://silvis.forest.wisc.edu/old/Library/WUIDefinitions.php
http://silvis.forest.wisc.edu/old/Library/WUI_Map_Formats.php
http://silvis.forest.wisc.edu/old/Library/WUI_Map_Formats.php
http://silvis.forest.wisc.edu/old/Library/WUI_Map_Formats.php
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WUI GIS data: 
WUI GIS data were designed to provide a spatially detailed national assessment of the Wildland Urban Interface 
(WUI) across the coterminous U.S. to support inquiries into the effects of housing growth on the environment, and 
to inform both national policy and local land management concerning the WUI and associated issues. These data 
are useful within a GIS for mapping and analysis at national, state, and local levels and are available for download 
as compressed ArcInfo interchange (.e00) files. Detailed metadata is included with each coverage.  

Description Map legend label 
Statistics 
file column 
heading 

GIS data WUIHDEN00 
attribute value 

Low density interface: Areas with 
housing density >= 6.177635 (housing 
units/km

2
) and < 49.42108 (housing 

units/km
2
), Vegetation <= 50%, within 

2.414 km of an area with >= 75% 
Vegetation. 

Interface LDInterface Low_Dens_Interface 

Medium density interface: Areas with 
housing density >= 49.42108 and < 
741.3162, Vegetation <= 50%, within 
2.414 km of an area with >= 75% 
Vegetation. 

Interface MDInterface Med_Dens_Interface 

High density interface: Areas with 
housing density >= 741.3162, 
Vegetation <= 50%, within 2.414 km of 
an area with >= 75% Vegetation. 

Interface HDInterface High_Dens_Interface 

Low density intermix: Areas with 
housing density >= 6.177635 and < 
49.42108, Vegetation > 50%. 

Intermix LDIntermix Low_Dens_Intermix 

Medium density intermix: Areas with 
housing density >= 49.42108 and < 
741.3162, Vegetation > 50%. 

Intermix MDIntermix Med_Dens_Intermix 

High density intermix: Areas with 
housing density >= 741.3162, 
Vegetation > 50%. 

Intermix HDIntermix High_Dens_Intermix 

Very low density with vegetation: 
Areas with Housing density > 0 and < 
6.177635, Vegetation > 50%. 

Non-WUI 
Vegetated with very 
low density housing 

Non-WUI Very_Low_Dens_Veg 

Uninhabited with vegetation: Areas Non-WUI Non-WUI Uninhabited_Veg 
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with housing density = 0, Vegetation 
>= 50%. 

Vegetated with no 
housing 

Uninhabited and no vegetation: Areas 
with housing density = 0, Vegetation 
<= 50%. 

Non-vegetated 
or agriculture with low 
and very low density 
housing 

Non-WUI Uninhabited_NoVeg 

Very low density with no vegetation: 
Areas with housing density > 0 and < 
6.177635, Vegetation <= 50%. 

Non-vegetated 
or agriculture with low 
and very low density 
housing 

Non-WUI Very_Low_Dens_NoVeg 

Low density with no vegetation: Areas 
with housing density >= 6.177635 and 
< 49.42108, Vegetation <= 50%. 

Non-vegetated 
or agriculture with low 
and very low density 
housing 

Non-WUI Low_Dens_NoVeg 

Medium density with no vegetation: 
Areas with housing density >= 
49.42108 and < 741.3162, Vegetation 
<= 50%. 

Non-vegetated 
or agriculture with 
medium and high 
density housing 

Non-WUI Med_Dens_NoVeg 

High density with no vegetation: Areas 
with housing density >= 741.3162, 
Vegetation <= 50%. 

Non-vegetated 
or agriculture with 
medium and high 
density housing 

Non-WUI High_Dens_NoVeg 
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Appendix B: Example Maps 

This appendix presents example maps for the primary data deliverables. Note that the source LandScan 
2008 data, the WPL dataset, and the draft community polygons was derived for the entire state. Final 
community boundaries (see Figure 1 and 2) were only developed for Knox and Perry County. 

Maps are presented for: 

¶ LandScan 2008 ς source data showing population count 

¶ Where People Live (housing density expressed in houses per sq. km).  

¶ Communities-at-Risk Ratings 



Southern Wildfire Risk Assessment ς www.southernwildfirerisk.com  

 

SWRA Communities Update Pilot Project - Final Report   36 

 

Figure 9. LandScan 2008 for Kentucky 
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Figure 10. SWRA Silvis WUI 2000 for Kentucky 

 










