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1. Introduction

This docurent is the final report for th&&WRA Communities Updat#d®Project. This project was
conductedin 2011under the SWRA Support Contract to develop methods for the Southern states to
derive new community boundaries and CommunigdRisk datasets.

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

The State of Kentucky Division of Fore$b®F contributed inkind resources to help prototype these
methods for two countiedn the state. Kentucky was the study area for the projethrough

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
this report) can now be applied by other Southern states to developed new datasets for Where People
Live in the wildlanés well as individuadlommunity boundaries.

This project utilizd both Data Transfer Solutions (Orlando, FL) and Sanborn Map @gr(tpalorado
Springs, CQs contractordo completed specific technical aspects of the project. pro@ided
technical leadership in the project focusing @eveloping themodelingmethodsand creating the
Where People Live (WPL) outpldtases.” Sanbon wasprimarily tasked with pdating the community
polygonswith support of Kentucky Division of Forest (DOF) stafintucky 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 resulthefpilot project and should not be
construed as finadnd are presented for illustrative purposes anRReadershould contact the Kentucky
DOHf moredetailed map datamd resuls is desired.

Background

Community polygons that represent cities and other populated places were compiled for the Southern
Wildfire Risk Assessmeand delivered ilfNovember2006. These polygons were compiled from two
2000 US Censws®urcedatasets:

9 Urban Areas (places)

1 Censuslocks; categorized byhousing density per square kilomefarsingthe classification
thresholds identified by the USBHELVIS Lab Wptoject? / Sy adza o6f 201 a GKIF G FS¢
category were removed from the final dataset.
The Communities/Popated Places data was deliveresl @ polygon dataset. This dataset was intended

as a starting point for state representatives to apply local knowledge to buildra comprehensiveand
spatially accurateommunities datasetHowever, die to the source irdrmation available at the time

! 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 docunre.

% 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 datasete §p://www.southernwildfirerisk.com/reports/projectreports.htmi
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several limitations existed with the output dataset. Unfortunatelydbet restrictions and limited
resources fothe SWRAtatesprevented further updates to this dataset. As such, it currently remains a
draft dataset that §ll requires cleanup before it properly represents community ardag well
understood by all SWRA participants that tbemmunities/Populated Placestaset, and the resulting
Communitiesat-Risk data derived in the SWRAedaot accurately portraytie location or number of
actual wildland communitiesThis has been a concern for all states.

With recent advancements in GIS capabilitibe availabity of high resolution imagergindnew source
data that more accurately defines where population resighpportunities now exist to develop
methods to more efficiently and accurdyadentify where people live in the wildland and then use this
data to more accurately delineate community boundaries.

Primary Issues with the SWRA Communities/Populated Pldgata

TheCommunities/Populated Places ddtam the SWRA was compiled from census datasets with
minimal state review or quality assurancenducted orthe dataset As such, thdatadoes not
accurately represent thiocation, names, or number of commuieis within each state. Subsequently
this results in an inaccurate listing of CommuniédRisk from the SWRA. There are three main issues
with this dataset:

1. Community boundaries are often inaccurate as they follow censisck boundaries, not
necessary where people are living in the wildlandCensus blocks tend to become large in
rural and wildland areas and do not accurately depict where people are living due srthll
populations and extensive areas.

2. Multiple polygons exist hat represent a singd community. Areas that may be consideredeth
same community, buare not connectedwere not joined taeflect a single communityThis is
referred to asa multipart polygon where multiple polygons and associated database records
can be joined into aingle record to represent a single feature on the landsc&geordinglyn
the SWRA community may be listed sevetahes as separate polygon areas when in fact it is
considered a single community made up of disconnected areas.
3. Community names are ind6LJ SGS O6ADPSd YIye da! y.oyelawdaf thed2 Y'Y dzy A
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 theechnicalGlSresources to review and update the
Communities/Populated Placestaset to accurately reflect current conditio®ithout better base
data, and refined methodst remains a very labor intensive taséquiring strong GIS technical skitis
update the community polygond.his has been a barrier for most states.

Opportunities for Enhanced Source Data and Methods

Based on methaglinitially developed in other projectsuch as the First Approximatioopportunities

now exist to develop enhanceadethods that allow the states to more easily correct their community
datasets’ Leveraging methods developed in the West Wide Risk Assessment project
(www.westwideriskassessment.cnbDavid Buckley (DT8)e technicalleadfor both the SWRA and

WWA projectsproposed an approach that would utilize new source datasets and processing methods

% calkin, David; Ager, Alan; Gilbertsbay, Julie. March 201Wildfire Risk and Hazard: Procedures for thesFi
Approximation, General Technical Report RM&BR235. Fort Collins, CO: USDA Forest Service, Rocky Mountain
Research Station.

SWRACommunities Update Pilot ProjecFinal Report 5


http://www.westwideriskassessment.com/

Southern Wildfire Risk Assessmeaivww.southernwildfirerisk.com

to define new community boundariesThis built upon both WWA and First Approximation
achievementsDTS teamed withaborn to define a pilot project to test these methods in the South.

The basis of the approach is to utilize newly availabta describing population coutd derive data

reflecting where people live in the wildland. This modeled data can thersée b define draft

polygon boundaries for wildland communitiéghe primary source data useskie LandScatySA

dataset This datadepicts poplation count using a 90m cell resolutifor the entire Nation This

dataset was developeby the Oak RidgMationd Laboratory and is available to government agenaies

nocostF NBY (GKS 5SLIiod 2F | 2Y STheyoowifigli€sdiptbriotl@mScan{isL t LINEP
available from a recent publication by the Oak Ridge National Laboratory.

oLandScan is a dasymetgeospatial model that decomposes best available census data to finer
space/time resolutions using geographic, physiographic, socioeconomic, and cultural indicator
data and higkresolution imagery. The ancillary indicator data used to distribute the tiigat
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; jourreyork; 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: inputith 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 distribétiord [ Y R§ OF y | { !
Scanning Higand Low, Day and Nigilarie Minner, Aaron Myers, and Lauren Patterson, Oak
Ridge National Laboratorysee
http://www.esri.com/mapmuseum/mapbook_gallery/volume21/cagraphy3.htm).

It wasproposed that the LandScan dagan conjunction with readily available high réstmon imagery,

can be used to update the existing 2000 SWRA Communities/Populated Places dataset, or in situations
where this data is considered highhaccurate replace the SWRA dataset with a new draft dataset
Readily available base maps, such as those found with @oagleor ArcGIS Onlinmaps can be used

as sources tevaluate the draft boundaries arabsign names to the unknown communities.

General Approach

A pilot project was conducted involving two Kentucky counfientified by Kentucky DOF stzfb
prototype the methods and stepslhe following genel stepswere defined in the process toaate
new community polygon boundaries.
1. Model the HSIRandScapopulation countdata tocreate population density datdhis can be
undertaken for an entire state at once.

2. Create housing density dateom the population density data hysingreference data on people
per household (PPH) from the 20 CensusThis is undertaken on an entire state.

3. Define the housing density class thresholds for,lovedium and high density areas (i.e. house
per sg. km.).

* Please refer to the ORNandScamveb site athttp://www.ornl.gov/sci/landsca/ for more information about
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@his is undertaken on an entire state.

5. Edit the GIS polygon dataset to identify polygon groupings that reflect locally known
communities (i.e. create mulpart polygons)define names for the communitieand 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 wtadfhave
knowledge of local areas (i.e. typically counti€sjiting should be undertaken on a per county
basis to match the kwal knowledge of agency staff, although a statewide community dataset
should be used.

6. Using the final community dataseteated n the previous taskjse the Communitieat-Risk
(CARRating tool developed for this project to assign average Wildland Fire Susceptibility Index
(WFSI) values to each commuriiffhis will create a final CAR datashis is undertaken on a
per state bas.

The following figure presents a process flowchart depicting the general approach for conducting the
communities data update.

®WFSI is the measure of wildfire threat developed in the SWRA.
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Figure 1. SWRA community update pilot project flowchart
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Project Team

The project team was comigedof:

=A =4 =4 =

David Buckley (DTBort Collins, C@)Technical Lea& DTSProject Manager
Janet Hoyt (Sanborn, Portland, @R9anborn Project Manager

Kate Sabourin (DTBortland, OR¢ GIS Lead Analyst

Tyler Bax an&teve Lennartz (Sanborn, Portland, @B)S Analyst

The technicaléam 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 thejpod. 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 statesA number of delivables are providéto support this requirement. Tlse
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. Refertloe LandScan web site for more
information. The nighttime dataset was used for this project.

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.
Draft GIScommunity polygon dataset fd€entucky
a. Draft polygons derived from the medium and high housing density WPL areas.

FinalGIScommunity polygon dataset for Knox and Perry County, KY.

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

Communitiesat-Risk polygon dataset for Knox and Perry County, KY.

a. Final communities dataset with CommunitiasRisk (CAR) ratings calculated for each
community. The average threat rating for the community bugfeea is provided as an
attribute for the dataset.

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

Estimate of level of effort to complete remaining counties in Kentucky and for the o@®F S
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 dasat
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8. Final report documenting the témical methods, findings and results, lessons learned (this
report).

9. Web presentation taeview the project withSWRA Steering Committee and interested states

SWRACommunities Update Pilot ProjecFinal Report 10
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2. DataProcessing Steps

The project focused on investigating and documenting technical datepsing methods to develop
new community boundariesTwo primarytasks 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 tle processingtepsis provided in this sectiorA subsequent task is involved to use the
new communities and derive CommunitiasRisk ratings. This is described after the data editing tasks.

1. Creating the Where People Live Dataset

The stepsdocumentedin this section describe the primary modeling steps required to creaté\tRe
outputs. Specific technical tasks can vary depending on spgedgraphic or projeatequirements.

The first step involves modeling the soetcandScapopulation 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 theomaftunity

polygons.

Conducting the analysis identified above required several discrete processing steps to obtain and
prepare the datasets and thesreate theWPLoutputson a per county basiSome parameterization is
required in the process. Ideally thikould be done by local forestry agency stalfthough default
criteria is provided as guidance to other states applying these methBital criteria weralefined after
collaboration between the technical team and Kentucky staff.

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

1. Obtain theLandScatJSA 2008 dataset from the HSIP Freedom prograrhis requires
registration by the state agen&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 properlyo match these local government source administrative boundaries, it is
important that GIS staff does not attempt to implement these methods byrogecting the
LandScaulata to another GIS map projection. The steps described in this section should be
conducted in the native geographic coordinates of ttendScaulata. Please refer to the ORML
LandScameb site for more information about these processing guidelines.

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

® Note that theLandScatuSA 2008 dataset was obtained by the contractor on behalf of the Texas Forest Service
for the Southern states. Accordingthis 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 updatetandScacanbe obtained Note that an updated LandScan

dataset for 2009 became available after the project was completed.

" Seehttp://www.ornl.gov/sci/landscan/landscan_fag.shtml
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2. Convert all zero values in LandScan to null datghis is required to ensutke smoothing

techniquesused in step 3o not include zeros in the calculations.

Create gpopulation sum mapby using aocal statistics sum operation This function willook
out from each cell, summing all other population cells withjpredefinedproximity. The result
is a population sum map that shows areas of population concentration. Parameters for the
smoothing an vary, however the following criteria was decided upon aftetines

a. ArcGlS-ocal statistics SUM function
b. Circular reach
c. 2cell radius

A 2 cell radius was selected after testing with Kentucky staff as it was agreed that this provided
the closest appraxnation of community boundaries. Testing was conducted for local areas
within counties where Kentucky staff had substantial local knowledge. While this cell reach best
fitsthe requirements to define densities to match community boundaries it is belighesd

larger cell reaches are appropriate to develop WPL outputs that could be used to reflect urban
interface and/orcommunity protection zonesround communities More testing is required to

define the specific requirements for this latter step.

Createa population density mapfrom 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. Focalcell radius = 2
ii. cell size =90m
iii. 2*90 = 180m radius
b. Calculate areafccircular focal area = pi * r2
i. pi=3.1415926
ii. pi*r2=23.1415926 * 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. Populdion Sum raster / 0.101787 = population per square kilometer

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

SWRACommunities Update Pilot ProjecFinal Report 12
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5. Create ahousing density magrom the population density mapThis step involvessing the
Person Per Househo(@PH) alues obtained from the 2010 Census to complete this calculation.

a. Download Census 2010 Occupancy Status data fo’state

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

¢. Housing Density = Population Density / PPH
i. Thisis implemented by using a simple ArcMap raster calculator equation.

6. Using predefinechousingdensity thresholds you can now createfmusingdensity class map
Athree or fourclass map can be created based on preference (i.e. Low, Medium, High, Very
Hidh). Since the WPL is intended as a surrogate for the WUI definitioS\ViieA Silvid/UI
classification criteria weused as a starting poifitThis allows us to evaluate whether the WUI
thresholds make sense when using the more detailed LandScan populiatiaas a source (as
compared to Census Block data) whether a different definition of density criteria is
appropriate.

a. For the SWRAhe threshold of 49.42 houses per Sq. Km was used to défene
minimum area for theCommunites/Populated Places thset. This reflects the
minimum density for a Medium density class.

b. The SWRA utilized the USFS Silvisingdensity classes:
i. Lowc GT 6.177635 and LT 49.42108 (housing unit§/km
ii. Medium¢ GT 49.492108 and LT 741.3162
ii. Highqg GT 741.3162

7. Modify the housing density classes to reflect state conditian$esting was conducted in Knox
and Perry County to review the Medium density threshold (49.42 houses per sg. km.). This also
equates todl house peb acreg. Based on the knowledge and understandingdmg$try staff
of local community characteristicdyis threshold was lowered t@l house per 7acrés 6 o p @0
houses per sq. km.Kentucky staff felt this threshold best reflected conditions in Kentucky with
the purpose of defining community boundariesth€r thresholds could be used if the purpose
is to define a Community Protection Zone or WUI surrogataset These would need to be
investigated.

8. Further analysis can be conducted in future to extend tiensity maps to reflect Community
Protection Zoms. These zones represent buffer areas around communities where mitigation
efforts could be conducted to reduce wildfire risk. This cdaddione by integrating fire
behaviour output data with the density maps to identify those density areas that are mor
prone to extreme fire behavior condition8lthough this was not within the scope of the pilot
project this is an opportunity for improvement in future projects.

8 This data can be davioaded from the web site dittp://factfinder2.census.gov

° Refer to Appendix A that provides a description of the USFS Silvis WUI criteria.
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Output Data

Theoutputs for these tasks are:

T
1
T
T

Population count (original LandScan 2008 fdta
Population density for wildland areas (people per sq. km)
House densit (houses per sq. km)

Housing density clagkow, Medium, High)This is referred to as the Where People Live dataset.

Appendix Borovides exam@ maps that reflect the different data deliverables.

Caveats

Certain caveats and assumptions exist with respect tptioeess These include:

T

The LandScan data is in geographic coordinaddesause the population count data has been
aggregated to sum uptgecadministrative boundaries you cannot simplyp®oject the
LandScamaster data without introducing errors in the distribution of population within these
administrative boundariesAccordinglytwo primary methods exist to model this data:

o 1) Modeling ca occur in the LandScaeagraphic coordinateto ensure thatthe
integrity of the population count and their summgetio administrative boundaries is
retained. If this approach is usedny other datasets used in the process must be re
projected to the gegraphic coordinateto facilitate modeling Once the modeling is
completed and the WPL (housing density) data is created it can-pmjected to
match any other standard map projection used by the specific agdineyechnical
approach described in this document utilized this approach.

0 2) Convert the LledScan raster data to points,-pgoject the points, and recreate the
raster in the desired map projectioModeling 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 LandScarath represents forecasted population for 2068wever, for calculating the
Housing Density output, data was obtained from the 2010 Census for People Per Household
(PPH3o that the latest ratio was usedt is important to note that the PPH data can be
obtained on a statewide average, county average or census hiasiage County aveages

were used in this project.

TheLandScamighttime data product was used as this repents where people are located at
night and hence reflectesidential population. AccordinglyandScaudoes not accurately
depict the location of vacatiohomesor 2" homes where people commonly do not reside
permanently. ThéandScanaytimedata was investigateds a supplemeriut this also does

' Note that updates to thé.andScanlata are available from thBHSHSIP. At the time this report was being
developed an updated 200%ndScaunlataset was available.

' Note that option 1 was used in the pilot project although further investigation into the technical methods has
successfully appliedption 2 methods.GlSechnical 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 theseacation or secondary honstructures exist.

1 When comparing theourceLandScanata, orWPLoutputs, with more recent imagery
sometimespopulatedareas exist whereéandScadoes not exist. This is due to urban growth
anddevelopmentthat has occurredince the 2008 andScaudata was éveloped. This is not a
common occurrence and varies depending ongpecificgeographic area. It is most common
on the edge of more densely populated urban aré¥s technical method was developed to
address this issue.

1 The WPL Population Density awPL Housing Density datasets were developed specifically to
define community boundaries. Accordingly, the criteria used dmgseflect areas around
communities to represent WUI or Community Protection Zor@steria was selected with the
discrete purpae of accurately delineating community boundariadditional processing is
required to derive data outputs that better represevitUlor Community Protection Zones
Theseoptions were not investigated in this pilot project.

2. Editing Community Polygons

Thissectiondefines the steps for interactively editing tleaft community polygonscreated fronthe
WPLdata. KentuckypOFstaff were instrumental in supporting this effort by providing the local
knowledge necessary to properly group and name commymitygons.In particular Kentucky staff
provided the decisiongor:

1. which polygons to join to become a myftart polygon (feature)

2. names for the communigs,

3. any adjustments to theraft polygon boundariesand

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

For the pilot projectareview and editingorocesswasundertaken using a web meeting where
DTS/Sanborn staffonductedthe editing of the data o#the-fly asKentucky staff made decision$his
facilitated participants being in different locations, yet interacting in real time with the GlSittatagh
a web browser Whilethis process wakighly efficient it is understood thasome local agency staff
may not have access to the Internet atfald office locations. In this case altetha 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
manualy mark upthe map(i.e. deletions, modifications, names, etcThis map can then be used to
guide editing lateon by the lead forestefor GIS analysvhenback in the office

Other more advanced options exist fdevelopinga 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 implementeditasidgrd editing
Editortool capabilitiesavailable within the ArcMap10software.
1. Create a draftommunity polygon dataset by converting the medium and high housing
density raster datasetThis data will be the starting point for defining community boundaries.
In addition, b aid forestry staff in reviewing the polygorigettotal acreage and population
within these polygonsvascalculated. The population count is derived by overlaying these
polygons with the source LandScan data3éis provides ancillary information that is helpful to
forestry staff in making decisions about which polygons to include, eedgbup, etc.
Accordingly, theraft polygons dataseshould havehe followingminimumfields to facilitate
editing:
a. Acres (numeric and integer)
b. Populationcount (fromLandScan

c. Name

2. Thedraft polygons are color coded by acreage sinehelp staff delineate the small polygons

a. LT 10 ac (red)
b. GT 10 ac (yellow)

3. Ensure outlineof polygons is black (not grey) she edge is delineated weNisually.

4. Turn on labels for polygons that show acreage (integer) and population cotihts
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 withithg polygons so
forestry staff can see potential transition areas between the Medium/High are@ke
following figure shows an examplerat polygons are shown in yellowgw density areas in
green(note this is the WPL grid but only showing the Low clems); 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 referdinigis
done so that we can retairne 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
Gbl YS¢ TFAiBred? Asirariies gie added these are automatically displayed over the
édraftp2 f @ 32y aé¢ RIGFIaSi oKAOK @Aradatte AYyRAOFGSaA
(see previous figure as an examplE)e process focuses on simply editing the names of the
polygons as forestry staff make decisions on which polygons to incorpoedétecind name.
Actual editing of the polygons should occur afterwards based on the names defined.

7. Polygons selected toddeleted simply have the name defined as
a5 St Shis&lows us to summarize the criteria for deleted polygon S
once all editing ifinished (prior to actual deleting the features), so that 19 ac.l_:.'i? pop.
we can summarize the guidelines for future editing on other counties Delet
The adjacent figure shows an example.

7
R0

a. Since this capability has never really been available to local
forestry staff it is difitult for them to define criterian advancdor eliminatingdraft
polygors. Accordingly, the process manually walks throughdéitg and we use the
final results to define what criteria they ultimately used in the manual process. It is
hoped that this dteria may provide some good guidelines in future for editing other
counties.Section 3of the report provides an analysis of the draft polygons that were
deleted by Kentucky forestry staff.

8. Names are defined for polyons onthe-fly by forestry staff using their knowledge of local
areas This can include multiple polygons with the same name. No actual grouping inte 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.
. ¢KS yIFIYS 2F (KS&aS TSI (dz2NBa ’oftheeKl yaISR (i
features will occur once the entire county review is compldtedr by the state
GIS analyst

b. Name the communities.

. b2 3ANRBdzLIAY3A 2F LRfedz2zya 200dNEX 2yfeée (K

ii. In some situations there is not a known local name se¢hgolygons are
YIEYSR da!yylFrYSR /2YYdzyAte mé GKSNB amé A
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 ime 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 whea community polygon should be split at the county
boundary into two separate communities.

34;0‘ ] \14 ac! _Hlpop. S

- 33 pop.

L

Kodak
B8 ac :-1i3 pop.
12567 B0

| wadse

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. Thiguires another walk
through on the map using the names as reference.

ii. Thedraft polygons should be classified by name to show polygons grouped
together by color.

iii. Polygons should be grouped into myttrt polygons in advance.

iv. In some casesd@raft polygonwill 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 multipldraft polygons need to be edited to create a single
polygon. In additionthis 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 whevetvery small polygons (shown
in red) which would normally be deleted are retained because tirege the
gap between two larger community polygons.
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10. Once all polygons have been definékde next step is for the GIS Analyst to make the edits and
then corduct a final review with theforestry staff. This results in a new communities dataset
that has names properly defined and aggregates multiple polygons into single community
features.The following figures presetite final communities for Knoand PerryCounty, KY.
Communities are color coded with unigue colors to show the grouping of separate polygons that
make up communities.

Output Data
The outputs for these tasks are:
1 Draft community boundary polygons
1 Deleted polygons identified in the draft dataset

1 Fnal community boundary polygons
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Figure2. This map shows the final community boundaries with names for Knox County, KY.
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Figure3. This map shows the final community boundaries with names for Perry County, KY.
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3. Deriving Communitiesat-Risk Rating

Once the new communytboundaries have been defined they can be used as input into calculating the
Communityat-Risk outputsA risk rating was generated for each community identified inptiet
projectcounties These risk scores are derived by agarg the WFSI value for each community,

including a buffer zone around the community. Tdugput 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 fie planning may be needed. Second, users are able to identify, categorize and prioritize those
projectareaswhere tactical analyses, mitigation activities, and community interaction may be necessary
to reduce risk from wildfire.

The Communities at Ri$€AR) layer was created by generatingrail@ buffer around each community

polygon and calculating the average WFSI rating within the buffered @hesanalysis was designed to

comply with NASF guidelines for identifying and categorizing commuaitiésk while providing the

Tt SEAOAfAGE (2 SOlFftdd 4GS It woO2YYdzyrA¥e | NBF&aQs y2

The CAR analysis was conducied this resulted in a new CAR dataset for each county. This dataset
includes an attribute field called M&@WFSI that provides the explicit CAR rating for each community. It
reflects the mean WFSI value for an@e buffer around each community. Only one attribute record (and
rating) exists for each community, even if multiple polygons make up that commurtity following

figure presents an example for Knox County, KY. The different community polygons are highlighted in
REfor Calebs Creek while the dataset attribute table shows only one attribute record and rating exists.

Once the ratings were calculatedrfeach 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 appli€lass breaks were obtained by grouping WFSI 9 classes
into 5 classes.

Figured. ArcMap symbology definition for CAR outputs

Fields Classffication
Value: MeanWFSI - Marual
MNomalization: none - Clagses: |6 Classffy...
Color Bamp: - -
Symbol  Range Label
0000000 Mon-bumable
0.000001 - 0.0OD00OSS Wery Low
0.000700 - 0.009939 Low
0.010000 - 0.199999 Moderate
I 0200000 - 0559995 High
I 0 500000 - 1.000000 Very High

2please refer to the SWRA Final Report available at
http://www.southernwildfirerisk.com/reports/projectreports.htmfor more detailed information on the
community-at-risk analysis process.

SWRA Communities Update Pilot Projdéinal Report



http://www.southernwildfirerisk.com/reports/projectreports.html

Southern Wildfire Risk Assessmeqivww.southernwildfirerisk.com

Figure5. Communitiesat-Risk example for Calebs Creek, KY.

CakebsCreek =0.009
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Knox - Communities-at-Risk Ratings

Name

MeanWFSI

Calebs Creek

0.008

Valentine

0.007773

Girdler

0.007548

Fork

0.007475

Himyar

0.007445

Cannon

0.007319

Bimble

0.00721

Boone Heights

0.006982

Fount

0.006874

Green Road

0.006787

Swan Lake

0.006751

Barbourville

0.006743

Hammond

0.006722

Warren Camp

0.006523

Old Flat Lick

0.006339

Artemus

0.006279

Providence

0.006024

Heights

0.006009

M«

1)n[§§

(1 out of 69 Selected)

Ry~ ¢
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The new CAR outputs were then compared to the SWRA CAR oiaipegch county The following
tablespresenta comparison of the 2011 CAR outputs versus thédd Z2MWRA CAR outputdote that the
SWRACAR results were generated in 2006, however they used 2000 census data as the source.

Table 1. Knox County, KY CommunitesRisk Comparison

2000 SWRA CA
2008 WPL

TOTALNO (2) Low

123

69

121
69

(3) Mod
2
0

Table 2. Perry County, KY CommunitesRisk Comparison

2000 SWRA CA
2008 WPL

TOTALNC (2) Low

167

72

23
13

(3) Mod
144
59
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The following findings describe the cparison:
1 The number of communities is approximately 50% of the SWRA total.
1 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.

Resultsand Findings

1. Itis 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 baselinstate forestry staff to focus mitigation and
prevention efforts by combining the WPL data with wildfire threat (WFSI), fire behavior outputs
and fire occurrenceWith minor adjustments we believe the WPL is an ideal surrogate for WUI.
The following figurés presents a comparison of 2000 SWRA Communities versus 2008 WPL
Derived Communities.

2. TheWHPL data also provides an excellent source for defining draft community polygon
boundaries These draft polygons should be used as a starting point for develogima a f
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 dffiderive
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 staffhe availability of the betteresolution 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 approach&sgenerate accurate community
boundaries. The process facilitates active participation of agency staff who have the local
knowledgerequiredto verify community definitios.

4. The final community boundaries are much more accurate than the SWRA
CommunitiesPopulated Places datasefA 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 inhereniptesi
Census Blocks, the geometry of this data becomes very large and extensive in rural areas and
OFlyy2i STFFSOUAOSte NBFESOG t20Ft O2YYdzyAide o2d
small 90m resolution footprint, provides a much more spatiaflecific data source. Accordingly,
the resultant community boundaries reflect rural settlement patterns better. This was
confirmed by Kentucky forestry staff during the pildhe following figure presents a
comparison of 2000 SWRA Silvis WUI versu8 ¥0iGere People Live datasets.

5. There is substantially more wildland community area than summarized in the SWR@&spite
best efforts and data available at the time, the SWRA Communities/Populated Places dataset
does not accurately depict the number of wddd communities, nor the acreage (extent) of
these communitiesAlthough 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 acreagéltzing
communities is more than double what was reported in the SWRA, although the total number of
communities is about halfThis helps document what is believed with the SWRA communities
data. Note thathe change in number of communities is due te thck of aggregation of
community polygons in the SWRA. This problem was a known limitation.
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Figure6. 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

Southern Wildfire Risk Assessment - Comparison of Silvis WUl and WPL Data
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6.

Figure8.

Some daft community polygons need to be deleted due smallsize and population as they

do not depict the minimum definition of what constitutes a communityrhe WPL process
identified some small community polygons that were eliminated by forestry staff. His w
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 selectéat deletionafter review were extracted and analyzed

to see if some general guidelines might be developed to aid future editing.

A tota of 197polygons were deleted in two countieBhe largest polygon deleted was 56 acres
in size. The largest population of any polygoretal was 78 people. 89% of the polygons
deleted were less than 25 acres in size, and had a population of less than 25 pEople.
following figure presents a scattergram that summarizes the distribution of acre size against
population count for the deletd community polygonsSince 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.

Scattergram of deleted community polygons

Acres

SWRA Community Update Pilot Projedentucky
Population by Acres for Deleted Community Polygon:

60 -
50; * *

40; Py * -
305 * * 0

20% “z” *
10 -
i

*

Population

Les®ns Learnedand Possible Improvements

The following lessons and pertunities 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 nese in the futwe. The pilot project analysis was undertaken
manually as the analysis methods were investigated flushed out duringhe project.

For the pilot project the Persons Per Household ratio obtained from the 2010 Camdused

was theW & (akeiia§®@ Futire implementation should consider using theunty averaggbr
Wensus block averagim 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.

The draft polygon review process utilized an interactive web meeting in the pilot project. This
was very efficient and allowed the team to work collatovely with minimal cost and effort.
However, access to internet may not be available for field offices for all s@atesrdingly, it is
possible for the review process to be conducted manually by using large scale hardcopy maps of
the draft communitypolygons, with WPL low density reference data, and background imagery
shown. This would allow staff to manuathark upthe map as time permits and then submit

this map for use in GIS editing by state GIS staff.

Currently, to generate the CAR ratings 8euthern Fire Risk Assessment System (SFRAS), Areas
of Concerrsoftwaretool must be used. This requires that the SFRAS applidatidncGIS v9.3

be installed. SWRA data must also be installed on a per county basis using the SFRAS County
Data Support @mponents installation. Specific requirements exist to ensure this software is
operational.

To facilitate more flexibility in future it is proposed a CommunitieRisk scriptool be

developed that will operate on ArcGIS v10 to facilitate calculatidghefCAR 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
isnot complexand could eaity be enhanced to provide more flexibility in the standard ArcMap
operating environment.

The pilot project used contractor staff to complete the editing of the draft polygons. Since this
turned out to bevery simple to complete, as minimal line editisgrivolved, it is proposed that
this task could easily be undertaken by state staff in futdirbis would greatly reduce

contractor costs and promote self sufficiency with the statesevel of effort for this editing is
presented in the next section 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 cends 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 State Forestry Staff
(hours) (hours)
1. Generate WPL and draft community polygons for an entire 16 (per state) 2 (per state)
state

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

2. Review by forestry staff and assignment of names, deletior] 2 (per county) 2 (per county)
and other required edits

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 2 (per county) 0.5 (per county)

a. This currently involves data preparation for operati
with SFRAS data environment
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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 servitssdirective empowers state
users to technicallpwnthe processes and methods usedthe SWRA to facilitate capabilities for-on
going maintenance of this data, especially in a time of declining budbfeits 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 updaith 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 dataseising 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 scopeYo & (i  &uirénti@¥ésources, it is itgle in future

to automate much of this process so that SGSF staff dmwdlop these datasets wittminimaloutside
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 ligeathe 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
contracta 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 theds required to conduct the update, and proved that
more accurate data can be developed using these methods, bigdtlefined the role of state staff
versus contractor staff required for future implementation.

It is recommended that the SGSF consalgplying 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 witlenégtiees

of Cohesive Strategy to reflect the level of accuracy required and methods preferred for defining
Communitiesat-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.phfhis information describes the
specifications and criteria used to create the Silvis WUI dataset.

1 Housing density
Housing dengy 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

1 Landcover
Silvisutilized 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 definitiorf ‘'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 cleats). We exclude orchardatable lands (e.g., row
crops) and pasture.

I The WildlandJrban 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 peré®@eé 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 housinghe 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 eamate t
percent vegetated. The minimum size limit ensures that areas surrounding small urban parks are not
classified as interface WUI.

1 Buffer Distance for Interface
The California Fire Alliance (2001) defined "vicinity" as all areas within 1.5 mi (204 \Witdland
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 Hter 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 ledah 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 largasgetdie WUI is shown

in just one color, but in state (or in a few cases, rastitite) maps, e use different colors to show interface and

intermix WUI. WUI Maps are available in three different stydsckbackgroundmages designed for

presentations and slidaslue-borderA Y 3S4 RS&A3Iy SR FT2N) yodp E mmé KIyR2dzia
resolutionwhite-backgroundmages.

WUI Statistics:

The total area (ﬁ) in different WUI classes were calculated at the County level for each state, excluding Alaska and
Hawaii. Statistics are aNable for download as Microsoft Excel (.xIs), 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).
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WUI GS 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 nationapolicy 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 Arclnfo interchange (.e00) files. irtanetadata is included with each coverage.

Statistics
Description Map legend label file column | G!S data WUIHDENOO
. attribute value
heading

Low density interface: Areas with
housing density >= 6.177635 (housing
units/km?) and < 49.42108 (housing
units/km?), Vegetation <= 50%, within
2.414 km of an area with >= 75%
Vegetation.

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

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

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

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

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

Interface

Interface

Interface

Intermix

Intermix

Intermix

LDInterface

MDlInterface

HDlInterface

LDIntermix

MDIntermix

HDIntermix

Low_Dens_Interface

Med_Dens_Interface

High_Dens_Interface

Low_Dens_Intermix

Med_Dens_Intermix

High_Dens_Intermix

-Non—WUI

Vegetated with very
low density housing

-Non-WUI

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

Non-WUI Very_Low_Dens_Veg

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

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

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

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

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

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

Vegetated with no
housing

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

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

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

-Non-vegetated
or agriculture with
medium and high
density housing

-Non-vegetated
or agriculture with
medium and high
density housing

SWRACommunities Update Pilot ProjecFinal Report

Non-WUI

Non-WUI

Non-WUI

Non-WUI

Non-WUI

Uninhabited_NoVeg

Very_Low_Dens_NoVeg

Low_Dens_NoVeg

Med_Dens_NoVeg

High_Dens_NoVeg
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Appendix B: Example Maps

This appendi presents example maysr the primarydata deliverablesNote that the source LandScan
2008 data, the WPdataset, 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:
I LandScan 2008source data showing population count
1 Where Rople Live (housing density expressed in houses per sg. km).

1 Communitiesat-Risk Ratings
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Figure9. LandScan 2008 for Kentucky
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Figure10. SWRA Silvis WUI 2088 Kentucky
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