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Disclaimer 

 

 

Southern Group of State Foresters makes no warranties or guarantees, either expressed or implied as to the completeness, accuracy, or correctness of the data 
portrayed in this product nor accepts any liability, arising from any incorrect, incomplete or misleading information contained therein.  All information, data and 
databases are provided “As Is” with no warranty, expressed or implied, including but not limited to, fitness for a particular purpose. 
 

Users should also note that property boundaries included in any product do not represent an on-the-ground survey suitable for legal, engineering, or surveying 
purposes.  They represent only the approximate relative locations. 
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Introduction 

 

 

 

Welcome to the Southern Wildfire Risk Assessment Summary Report. 
 

This tool allows users of the Professional Viewer application of the 
Southern Wildfire Risk Assessment (SWRA) web Portal (SouthWRAP) to 
define a specific project area and summarize wildfire related 
information for this area. A detailed risk summary report is generated 
using a set of predefined map products developed by the Southern 
Wildfire Risk Assessment project which have been summarized 
explicitly for the user defined project area. The report is generated in 
MS WORD format. 
 

The report has been designed so that information from the report can 
easily be copied and pasted into other specific plans, reports, or 
documents depending on user needs.  Examples include, but are not 
limited to, Community Wildfire Protection Plans, Local Fire Plans, Fuels 
Mitigation Plans, Hazard Mitigation Plans, Homeowner Association Risk 
Assessments, and Forest Management or Stewardship Plans.  Formats 
and standards for these types of reports vary from state to state across 
the South, and accordingly SouthWRAP provides the SWRA 
information in a generic risk report format to facilitate use in any type 
of external document.  The SouthWRAP Risk Summary Report also 
stands alone as a viable depiction of current wildfire risk conditions for 
the user defined project area. 

 

 

SouthWRAP provides a consistent, comparable set of scientific results 
to be used as a foundation for wildfire mitigation and prevention 
planning in the South. 
 

Results of the assessment can be used to help prioritize areas in the 
state where mitigation treatments, community interaction and 
education, or tactical analyses might be necessary to reduce risk from 
wildfires.  
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The SouthWRAP products included in this report are designed to 
provide the information needed to support the following key priorities: 

 

   

 

• Identify areas that are most prone to wildfire 

 

• Identify areas that may require additional tactical planning, 
specifically related to mitigation projects and Community 
Wildfire Protection Planning 

 

• Provide the information necessary to justify resource, budget 
and funding requests 

 

• Allow agencies to work together to better define priorities and 
improve emergency response, particularly across jurisdictional 
boundaries 

 

 

• Define wildland communities and identify the risk to those 
communities 

 

• Increase communication and outreach with local residents and 
the public to create awareness and address community 
priorities and needs 

 

• Plan for response and suppression resource needs 

 

• Plan and prioritize hazardous fuel treatment programs 

 

To learn more about the SWRA project or to create a custom summary 
report, go to www.southernwildfirerisk.com. 
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Products 

 

 

 

Each product in this report is accompanied by a general description, table, chart and/or map.  A list of available SouthWRAP products in this report is 
provided in the following table.  

 

 

   

 

SouthWRAP Product Description 

Wildland Urban Interface (WUI) Depicts where humans and their structures meet or intermix with wildland fuel 

WUI Risk Index Represents a rating of the potential impact of a wildfire on people and their homes 

Community Protection Zones Represents those areas designated as primary and secondary priorities for community protection planning 

Burn Probability 
Probability of an area burning given current landscape conditions, percentile weather, historical ignition patterns and 
historical fire prevention and suppression efforts 

Characteristic Rate of Spread Represents the speed with which a fire moves in a horizontal direction across the landscape 

Characteristic Flame Length Represents the distance between the tip and base of the flame 

Characteristic Fire Intensity Scale Quantifies the potential fire intensity for an area by orders of magnitude 

Fire Type - Extreme Represents the potential fire type (surface or canopy) under extreme percentile weather conditions 

Surface Fuels Contains the parameters needed to compute surface fire behavior characteristics 

Dozer Operability Rating Level of difficulty to operate a dozer in an area based on limitations associated with slope and vegetation type 
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Wildland Urban Interface 

 

 

  

Description 
 

 

 

The South is one of the fastest growing regions in the nation, with an 
estimated population growth of 1.5 million people per year. The South 
also consistently has the highest number of wildfires per year. 
Population growth is pushing housing developments further into 
natural and forested areas where most of these wildfires occur. This 
situation puts many lives and communities at risk each year. 

 

 

The WUI is described as the area where structures and other human 
improvements meet and intermingle with undeveloped wildland or 
vegetative fuels.  Population growth within the WUI substantially 
increases the risk from wildfire.  
 

For the Carroll County project area, it is estimated that 106,493 people 
or 96.4 % percent of the total project area population (110,508) live 
within the WUI. 

 

 

     

  

 

  

     

   

 

 

     

 

In particular, the expansion of residential development from urban 
centers out into rural landscapes, increases the potential for wildland 
fire threat to public safety and the potential for damage to forest 
resources and dependent industries. This increase in population across 
the region will impact counties and communities that are located 
within the Wildland Urban Interface (WUI). 

 

  

    

  

The Wildland Urban Interface (WUI) layer reflects housing density 
depicting where humans and their structures meet or intermix with 
wildland fuels. 
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WUI housing density is categorized based on the standard Federal 
Register and U.S. Forest Service SILVIS data set categories, long 
considered a de facto standard for depicting WUI. However, in 
the SWRA WUI data the number of housing density categories is 
extended to provide a better gradation of housing distribution to 
meet specific requirements for fire protection planning 
activities.  While units of the actual data set are in houses per sq. 
km., the data is presented as the number of houses per acre to aid 
with interpretation and use by fire planners in the South. 
 

In the past, conventional wildland urban interface data sets, such 
as USFS SILVIS, have been used to reflect these 
concerns.  However, USFS SILVIS and other existing data sources 
do not provide the level of detail for defining population living in 
the wildland as needed by Southern state WUI specialists and 
local fire protection agencies. 
 

 

 

The new SWRA WUI 2012 dataset is derived using advanced modeling techniques based 
on the SWRA Where People Live (housing density) dataset and 2012 LandScan 
population count data available from the Department of Homeland Security, HSIP 
Freedom Data Set.  WUI is simply a subset of the Where People Live dataset.  The 
primary difference between the WPL and WUI is that populated areas surrounded by 
sufficient non-burnable areas (i.e. interior urban areas) are removed from the Where 
People Live data set, as these areas are not expected to be directly impacted by a 
wildfire. Simply put, the SWRA WUI is the SWRA WPL data with the urban core areas 
removed. 
 

Data is modeled at a 30-meter cell resolution, which is consistent with other SWRA 
layers. The following table shows the total population for each WUI area within the 
project area. 

 

 

    

  

WUI – Population and Acres 
 

 

    

  

 Housing Density WUI 

Population 

Percent of WUI 

Population 

WUI Acres Percent of WUI 

Acres 

 LT 1hs/40ac 732 0.7 % 41,722 21.9 % 

 1hs/40ac to 1hs/20ac 1,694 1.6 % 28,399 14.9 % 

 1hs/20ac to 1hs/10ac 3,888 3.7 % 30,257 15.9 % 

 1hs/10ac to 1hs/5ac 9,440 8.9 % 32,509 17.1 % 

 1hs/5ac to 1hs/2ac 23,955 22.5 % 33,056 17.4 % 

 1hs/2ac to 3hs/1ac 61,763 58.0 % 24,091 12.7 % 

 GT 3hs/1ac 5,021 4.7 % 361 0.2 % 

 Total 106,493 100.0 % 190,395 100.0 % 
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WUI Risk Index 

 

  

 

Description 
 

  

 

The Wildland Urban Interface (WUI) Risk Index layer is a rating of the 
potential impact of a wildfire on people and their homes.  The key 
input, WUI, reflects housing density (houses per acre) consistent with 
Federal Register National standards.  The location of people living in the 
Wildland Urban Interface and rural areas is key information for defining 
potential wildfire impacts to people and homes. 
 

The WUI Risk Rating is derived using a Response Function modeling 
approach.  Response functions are a method of assigning a net change 
in the value to a resource or asset based on susceptibility to fire at 
different intensity levels, such as flame length.  The range of values is 
from -1 to -9, with -1 representing the least negative impact and -9 
representing the most negative impact.  For example, areas with high 
housing density and high flame lengths are rated -9 while areas with 
low housing density and low flame lengths are rated -1. 
 

To calculate the WUI Risk Rating, the WUI housing density data was 
combined with Flame Length data and response functions were defined 
to represent potential impacts.  The response functions were defined 
by a team of experts based on values defined by the SWRA Update 
Project technical team.  By combining flame length with the WUI 
housing density data, you can determine where the greatest potential 
impact to homes and people is likely to occur. 

 

  

Fire intensity data is modeled to incorporate penetration into urban 
fringe areas so that outputs better reflect real world conditions for fire 
spread and impact in fringe urban interface areas.  With this 
enhancement, houses in urban areas adjacent to wildland fuels are 
incorporated into the WUI risk modeling.  All areas in the South have 
the WUI Risk Index calculated consistently, which allows for comparison 
and ordination of areas across the entire region.  Data is modeled at a 
30-meter cell resolution, which is consistent with  
other SWRA layers. 
 

 

  

      

  

 
Class Acres Percent 

 -9  Major Impacts 3 0.0 % 

 -8 2,308 1.2 % 

 -7 8,524 4.5 % 

 -6 6,228 3.3 % 

 -5 Moderate 68,745 36.5 % 

 -4 31,082 16.5 % 

 -3 15,758 8.4 % 

 -2 42,936 22.8 % 

 -1 Minor Impacts 12,836 6.8 % 

 Total 188,420 100.0 % 
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Community Protection Zones 

 

 

 

Description 
 

 

 

Community Protection Zones (CPZ) represent those areas considered 
highest priority for mitigation planning activities.  CPZs are based on 
an analysis of the Where People Live housing density data and 
surrounding fire behavior potential.  Rate of Spread data is used to 
determine the areas of concern around populated areas that are within 
a 2-hour fire spread distance. This is referred to as the Secondary CPZ. 
 

General consensus among fire planners is that for fuel mitigation 
treatments to be effective in reducing wildfire hazard, they must be 
conducted within a close distance of a community.  In the South, the 
WUI housing density has been used to reflect populated areas in place 
of community boundaries (Primary CPZ).  This ensures that CPZs reflect 
where people are living in the wildland, not jurisdictional boundaries. 

 

 

Secondary CPZs represent a variable width buffer around populated 
areas that are within a 2-hour fire spread distance.  Accordingly, CPZs 
will extend farther in areas where rates of spread are greater and less 
in areas where minimal rate of spread potential exists.  Secondary CPZ 
boundaries inherently incorporate fire behavior conditions.  
 

Primary CPZs reflect areas with a predefined housing density, such as 
greater than 1 house per 20 acres.  Secondary CPZs are the areas 
around Primary CPZs within a 2 hour fire spread distance. 
 

All areas in the South have the CPZs calculated consistently, which 
allows for comparison and ordination of areas across the entire 
region.  Data is modeled at a 30-meter cell resolution, which is 
consistent with other SWRA layers. 

 

 

    

       

    

 
Class Acres Percent 

 Primary 120,011 53.5 % 

 Secondary 104,202 46.5 % 

 Total 224,213 100.0 % 
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Burn Probability 

 

 

 

Description 
 

 

 

The Burn Probability (BP) layer depicts the probability of an area 
burning given current landscape conditions, percentile weather, 
historical ignition patterns and historical fire prevention and 
suppression efforts. 
 

Describe in more detail, it is the tendency of any given pixel to burn, 
given the static landscape conditions depicted by the LANDFIRE Refresh 
2008 dataset (as resampled by FPA), contemporary weather and 
ignition patterns, as well as contemporary fire management policies 
(entailing considerable fire prevention and suppression efforts). 
 

The BP data does not, and is not intended to, depict fire-return 
intervals of any vintage, nor do they indicate likely fire footprints or 
routes of travel. Nothing about the expected shape or size of any actual 
fire incident can be interpreted from the burn probabilities. Instead, 
the BP data, in conjunction with the Fire Program Analysts FIL layers, 
are intended to support an actuarial approach to quantitative wildfire 
risk analysis (e.g., see Thompson et al. 2011). 

 

 

Values in the Burn Probability (BP) data layer indicate, for each pixel, 
the number of times that cell was burned by an FSim-modeled fire, 
divided by the total number of annual weather scenarios simulated. 
Burn probability raster data was generated using the large fire 
simulator - FSim - developed for use in the Fire Program Analysis (FPA) 
project. FSim uses historical weather data and current landcover data 
for discrete geographical areas (Fire Planning Units - FPUs) and 
simulates fires in these FPUs. Using these simulated fires, an overall 
burn probability and marginal burn probabilities at four fire intensities 
(flame lengths) are returned by FSim for each 270m pixel in the FPU. 
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The fire growth simulations, when run repeatedly with different 
ignition locations and weather streams, generate burn probabilities 
and fire behavior distributions at each landscape location (i.e., cell or 
pixel). Results are objectively evaluated through comparison with 
historical fire patterns and statistics, including the mean annual burn 
probability and fire size distribution, for each FPU. This evaluation is 
part of the FSim calibration process for each FPU, whereby simulation 
inputs are adjusted until the slopes of the historical and modeled fire 
size distributions are similar and the modeled average burn probability 
falls within an acceptable range of the historical reference value (i.e., 
the 95% confidence interval for the mean).   

 

 

Please refer to the metadata available for this dataset for a detailed 
description of the data processing methods, assumptions and 
references that pertain to the development of this data.  This 
information is available from the USFS Missoula Fire Sciences 
Laboratory. 
 

Please refer to the web site link in the report References to obtain 
more detailed descriptions of FPA and the related data products such 
as Burn Probability. 
 

Burn Probability replaces the Wildland Fire Susceptibility Index (WFSI) 
layer developed in the original SWRA project completed in 2005. 

 

 

      

   

 
Class Acres Percent 

 1 9,385 3.3 % 

 2 38,100 13.2 % 

 3 56,149 19.5 % 

 4 53,736 18.6 % 

 5 105,021 36.4 % 

 6 23,923 8.3 % 

 7 1,657 0.6 % 

 8 270 0.1 % 

 9 0 0.0 % 

 10 0 0.0 % 

 Total 288,241 100.0 % 
 

  

      

   



 

     

Southern Wildfire Risk Assessment 

 

 

22 

 

 

 SouthWRAP Summary Report 

  

 
 

   

 

 

 

   



 

     

Southern Wildfire Risk Assessment 

 

 

23 

 

 

 SouthWRAP Summary Report 

  

 
 

   

 

 

 

   

   



 

     

Southern Wildfire Risk Assessment 

 

 

24 

 

 

 SouthWRAP Summary Report 

  

 
 

        

 

Fire Behavior 

 

 

 

Description 
 

 

 

Fire behavior is the manner in which a 
fire reacts to the following 
environmental influences: 

 

   

Fuel datasets required to compute both surface and canopy fire potential 
include: 

• Surface Fuels, generally referred to as fire behavior fuel models, 
provide the input parameters needed to compute surface fire 
behavior. 

• Canopy Cover is the horizontal percentage of the ground surface that 
is covered by tree crowns.  It is used to compute wind reduction 
factors and shading. 

• Canopy Ceiling Height/Stand Height is the height above the ground of 
the highest canopy layer where the density of the crown mass within 
the layer is high enough to support vertical movement of a fire.  A 
good estimate of canopy ceiling height would be the average height of 
the dominant and co-dominant trees in a stand.  It is used for 
computing wind reduction to midflame height and spotting distances 
from torching trees (Fire Program Solutions, L.L.C, 2005). 

• Canopy Base Height is the lowest height above the ground above 
which here is sufficient canopy fuel to propagate fire vertically (Scott & 
Reinhardt, 2001).  Canopy base height is a property of a plot, stand, or 
group of trees, not of an individual tree.  For fire modeling, canopy 
base height is an effective value that incorporates ladder fuel, such as 
tall shrubs and small trees.  Canopy base height is used to determine if 
a surface fire will transition to a canopy fire. 

• Canopy Bulk Density is the mass of available canopy fuel per unit 
canopy volume (Scott & Reinhardt, 2001).  Canopy bulk density is a 
bulk property of a stand, plot, or group of trees, not of an individual 
tree.  Canopy bulk density is used to predict whether an active crown 
fire is possible. 

 

 

 

 

  

     

 

1. Fuels 

2. Weather 

3. Topography 
 

   

     

       

 

Fire behavior characteristics are attributes of wildland fire 
that pertain to its spread, intensity, and growth.  Fire behavior 
characteristics utilized in the Southern Wildfire Risk 
Assessment (SWRA) include fire type, rate of spread, flame 
length and fire intensity scale.  These metrics are used to 
determine the potential fire behavior under different weather 
scenarios.  Areas that exhibit moderate to high fire behavior 
potential can be identified for mitigation treatments, 
especially if these areas are in close proximity to homes, 
business, or other assets. 
 

Fuels 

The SWRA includes composition and characteristics for both 
surface fuels and canopy fuels.  Significant increases in fire 
behavior will be captured if the fire has the potential to 
transition from a surface fire to a canopy fire. 
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Weather 

Environmental weather parameters needed to compute fire behavior 
characteristics include 1-hour, 10-hour, and 100-hour timelag fuel 
moistures, herbaceous fuel moisture, woody fuel moisture, and the 20-
foot 10 minute average wind speed.  To collect this information, 
weather influence zones were established across the region.  A 
weather influence zone is an area where for analysis purposes the 
weather on any given day is considered uniform.    Within each 
weather influence zone, historical daily weather is gathered to compile 
a weather dataset from which four percentile weather categories are 
created.  The percentile weather categories are intended to represent 
low, moderate, high, and extreme fire weather days.  Fire behavior 
outputs are computed for each percentile weather category to 
determine fire potential under different weather scenarios.  

 

 

 

The four percentile weather categories include: 

•         Low Weather Percentile (0 – 15%) 

•         Moderate Weather Percentile (16 – 90%) 

•         High Weather Percentile (91 – 97%) 

•         Extreme Weather Percentile (98 – 100%) 
 

Topography 

Topography datasets required to compute fire behavior characteristics 
are elevation, slope and aspect. 
 

FIRE BEHAVIOR CHARACTERISTICS 

 

Fire behavior characteristics provided in this report include: 
 

•         Characteristic Rate of Spread 

•         Characteristic Flame Length 

•         Characteristic Fire Intensity Scale 

•         Fire Type - Extreme 
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Characteristic Rate of Spread 

 

  

 

Description 
 

  

 

Characteristic Rate of Spread is the typical or representative rate of 
spread of a potential fire based on a weighted average of four 
percentile weather categories.  Rate of spread is the speed with which 
a fire moves in a horizontal direction across the landscape, usually 
expressed in chains per hour (ch/hr) or feet per minute (ft/min).  For 
purposes of the Southern Wildfire Risk Assessment, this measurement 
represents the maximum rate of spread of the fire front.  Rate of 
Spread is the metric used to derive the Community Protection Zones. 
 

Rate of spread is a fire behavior output, which is influenced by three 
environmental factors - fuels, weather, and topography.  Weather is by 
far the most dynamic variable as it changes frequently.  To account for 
this variability, four percentile weather categories were created from 
historical weather observations to represent low, moderate, high, and 
extreme weather days for each weather influence zone in the South.  A 
weather influence zone is an area where, for analysis purposes, the 
weather on any given day is considered uniform.  

 

  

For all Southern states, except Florida and Texas, this dataset was 
derived from updated fuels and canopy data as part of the 2010 SWRA 
Update Project recently completed in May 2014.  For Texas, the 2010 
Texas risk update data is portrayed.  For Florida, the 2010 Florida risk 
assessment update data is shown. 

 

  

      

  

 
Rate of Spread  Acres Percent 

 Non-Burnable 37,637 11.7 % 

 0 - 5 (ch/hr) 96,576 29.9 % 

 5 - 10 (ch/hr) 39,350 12.2 % 

 10 – 15 (ch/hr) 28,808 8.9 % 

 15 - 20 (ch/hr) 28,982 9.0 % 

 20 - 30 (ch/hr) 68,735 21.3 % 

 30 - 50 (ch/hr) 21,242 6.6 % 

 50 - 150 (ch/hr) 1,175 0.4 % 

 150 + (ch/hr) 0 0.0 % 

 Total 322,505 100.0 % 
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Characteristic Flame Length 

 

  

 

Description 
 

  

 

Characteristic Flame Length is the typical or representative flame 
length of a potential fire based on a weighted average of four 
percentile weather categories.  Flame Length is defined as the distance 
between the flame tip and the midpoint of the flame depth at the base 
of the flame, which is generally the ground surface.  It is an indicator of 
fire intensity and is often used to estimate how much heat the fire is 
generating.  Flame length is typically measured in feet (ft).  Flame 
length is the measure of fire intensity used to generate the response 
index outputs for the SWRA. 
 

Flame length is a fire behavior output, which is influenced by three 
environmental factors - fuels, weather, and topography.  Weather is by 
far the most dynamic variable as it changes frequently.  To account for 
this variability, four percentile weather categories were created from 
historical weather observations to represent low, moderate, high, and 
extreme weather days for each weather influence zone in the South.  A 
weather influence zone is an area where, for analysis purposes, the 
weather on any given day is considered uniform.  

 

  

For all Southern states, except Florida and Texas, this dataset was 
derived from updated fuels and canopy data as part of the 2010 SWRA 
Update Project recently completed in May 2014. For Texas, the 2010 
Texas risk update data is portrayed.  For Florida, the 2010 Florida risk 
assessment update data is shown. 

 

  

      

  

 
Flame Length Acres Percent 

 Non-Burnable 37,637 11.7 % 

 0 - 2 ft 112,261 34.8 % 

 2 - 4 ft 113,987 35.3 % 

 4 - 8 ft 32,428 10.1 % 

 8 - 12 ft 9,962 3.1 % 

 12 - 20 ft 8,335 2.6 % 

 20 - 30 ft 7,063 2.2 % 

 30 + ft 832 0.3 % 

 Total 322,505 100.0 % 
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Characteristic Fire Intensity Scale 

 

 

 

Description 
 

 

 

Characteristic Fire Intensity Scale (FIS) specifically identifies areas 
where significant fuel hazards and associated dangerous fire behavior 
potential exist based on a weighted average of four percentile 
weather categories.  Similar to the Richter scale for earthquakes, FIS 
provides a standard scale to measure potential wildfire intensity.  FIS 
consist of 5 classes where the order of magnitude between classes is 
ten-fold.  The minimum class, Class 1, represents very low wildfire 
intensities and the maximum class, Class 5, represents very high 
wildfire intensities.  Refer to descriptions below. 
 

• Class 1, Very Low: 
Very small, discontinuous flames, usually less than 1 foot in 
length; very low rate of spread; no spotting.  Fires are typically 
easy to suppress by firefighters with basic training and non-
specialized equipment. 

 

• Class 2, Low: 
Small flames, usually less than two feet long; small amount of 
very short range spotting possible.  Fires are easy to suppress 
by trained firefighters with protective equipment and 
specialized tools. 

 

• Class 3, Moderate: 
Flames up to 8 feet in length; short-range spotting is 
possible.  Trained firefighters will find these fires difficult to 
suppress without support from aircraft or engines, but dozer 
and plows are generally effective.  Increasing potential for 
harm or damage to life and property. 

 

 

• Class 4, High: 
Large Flames, up to 30 feet in length; short-range spotting 
common; medium range spotting possible.  Direct attack by 
trained firefighters, engines, and dozers is generally 
ineffective, indirect attack may be effective.  Significant 
potential for harm or damage to life and property. 

 

• Class 5, Very High: 
Very large flames up to 150 feet in length; profuse short-range 
spotting, frequent long-range spotting; strong fire-induced 
winds. Indirect attack marginally effective at the head of the 
fire.  Great potential for harm or damage to life and property. 

 

For all Southern states, except Texas, this dataset was derived from 
updated fuels and canopy data as part of the 2010 SWRA Update 
Project recently completed in May 2014.  For Texas, the 2010 Texas risk 
update data is portrayed.  
 

To aid in viewing on the map, FIS is presented in 1/2 class 
increments.  Please consult the SouthWRAP User Manual for a more 
detailed description of the FIS class descriptions. 
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Since all areas in the South have fire intensity scale calculated 
consistently, it allows for comparison and ordination of areas across 
the entire region.  
 

Fire intensity scale is a fire behavior output, which is influenced by 
three environmental factors - fuels, weather, and 
topography.  Weather is by far the most dynamic variable as it changes 
frequently.  To account for this variability, four percentile weather 
categories were created from historical weather observations to 
represent low, moderate, high, and extreme weather days for each 
weather influence zone in the South.  A weather influence zone is an 
area where, for analysis purposes, the weather on any given day is 
considered uniform.  
 

The fire intensity scale map is derived at a 30-meter resolution.  This 
scale of data was chosen to be consistent with the accuracy of the 
primary surface fuels dataset used in the assessment.  While not 
appropriate for site specific analysis, it is appropriate for regional, 
county or local planning efforts. 
 

 

 

 
Class Acres Percent 

 Non-Burnable 33,979 10.5 % 

 1  Lowest Intensity 12,769 4.0 % 

 1.5 127,199 39.4 % 

 2  Low 26,714 8.3 % 

 2.5 59,629 18.5 % 

 3  Moderate 10,737 3.3 % 

 3.5 36,883 11.4 % 

 4  High 14,590 4.5 % 

 4.5 4 0.0 % 

 5  Highest Intensity 0 0.0 % 

 Total 322,504 100.0 % 
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Fire Type – Extreme 

 

 

 

Description 
 

 

 

There are two primary fire types – surface fire and canopy fire.  Canopy fire can be further subdivided into passive canopy fire and active canopy fire.  A 
short description of each of these is provided below. 

 

 

          

    

 

  

 

  

 

Surface Fire 

A fire that spreads through surface fuel without consuming any 
overlying canopy fuel.  Surface fuels include grass, timber litter, 
shrub/brush, slash and other dead or live vegetation within about 6 
feet of the ground. 
 

 

Passive Canopy Fire 

A type of crown fire in which the crowns of individual trees or small 
groups of trees burn, but solid flaming in the canopy cannot be 
maintained except for short periods (Scott & Reinhardt, 2001). 
 

 

Active Canopy Fire 

A crown fire in which the entire fuel complex (canopy) is involved in 
flame, but the crowning phase remains dependent on heat released 
from surface fuel for continued spread (Scott & Reinhardt, 2001). 
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Fire Type – Extreme represents the potential fire type under the 
extreme percentile weather category.  The extreme percentile 
weather category represents the average weather based on the top 
three percent fire weather days in the analysis period.  It is not 
intended to represent a worst case scenario weather 
event.  Accordingly, the potential fire type is based on fuel conditions, 
extreme percentile weather, and topography. 
 

Canopy fires are very dangerous, destructive and difficult to control 
due to their increased fire intensity.  From a planning perspective, it is 
important to identify where these conditions are likely to occur on the 
landscape so that special preparedness measure can be taken if 
necessary.  The Fire Type – Extreme layer shows the footprint of where 
these areas are most likely to occur.  However, it is important to note 
that canopy fires are not restricted to these areas.  Under the right 
conditions, it can occur in other canopied areas. 

 

 

For all Southern states, except Florida and Texas, this dataset was 
derived from updated fuels and canopy data as part of the 2010 SWRA 
Update Project recently completed in May 2014.  For Texas, the 2010 
Texas risk update data is portrayed.  For Florida, the 2010 Florida risk 
assessment update data is shown. 
 

The fire type - extreme map is derived at a 30-meter resolution.  This 
scale of data was chosen to be consistent with the accuracy of the 
primary surface fuels dataset used in the assessment.  While not 
appropriate for site specific analysis, it is appropriate for regional, 
county or local planning efforts. 

 

 

      

   

 
Fire Type Acres Percent 

 Non-Burnable 33,937 10.5 % 

 Surface Fire 269,866 83.7 % 

 Passive Canopy 18,381 5.7 % 

 Active Canopy 321 0.1 % 

 Total 322,505 100.0 % 
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Surface Fuels 

 

 

     
 

Description 
 

 

 

Surface fuels, or fire behavior fuel models as they are technically 
referred to, contain the parameters needed by the Rothermel (1972) 
surface fire spread model to compute surface fire behavior 
characteristics, such as rate of spread, flame length, fireline intensity, 
and other fire behavior metrics.  As the name might suggest, surface 
fuels only account for the surface fire potential.  Canopy fire potential 
is computed through a separate but linked process.  The Southern 
Wildfire Risk Assessment accounts for both surface and canopy fire 
potential in the fire behavior outputs.  
 

Surface fuels are typically categorized into one of four primary fuel 
types based on the primary carrier of the surface fire: 1) grass, 2) 
shrub/brush, 3) timber litter and 4) slash.  There are two standard fire 
behavior fuel model sets published for use.  The Fire Behavior 
Prediction System 1982 Fuel Model Set (Anderson, 1982) contains 13 
fuel models and the Fire Behavior Prediction System 2005 Fuel Model 
Set (Scott & Burgan 2005) contains 40 fuel models.  
 

The SWRA Surface Fuels have been updated to use the FBPS 2005 40 
fuel model set from the LANDFIRE 2010 products, supplemented with 
additional enhancements obtained through calibration workshops with 
the Southern states.  Florida uses FBPS 1982 fuel models derived based 
on spectral classification of Landsat Thematic Mapper (TM) satellite 
imagery derived as part of the Florida Forest Service fuels mapping and 
risk assessment projects.  Texas fuels represent 2010 updates 
conducted as part of a statewide fuels and canopy mapping effort. 

 

 

For the remaining 11 Southern states, the recently completed SWRA 
Update project produced a new surface fuels dataset based on 2010 
LANDFIRE products.  A detailed fuels calibration process was 
undertaken that involved collaboration with Southern state fuels and 
fire behavior specialists supported by federal partner 
involvement.  Workshops were held to review the LANDFIRE fuels 
product and calibrate the data by modifying specific fuels classes to 
better reflect local knowledge and input. A key component of this 
calibration task involved using image processing techniques to better 
delineate conifer areas, and in particular pine areas (plantations and 
natural stands). The fuels layer represents 2010 conditions. 
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Surface Fuel 

FBPS Fuel 

Model Set 
Description Acres Percent 

Grass Fuels Type Models (nearly pure grass and/or forb type) 

 GR01 2005 Grass is short, patchy, and possibly heavily grazed.  Spread rate moderate; flame length low. 3,970 1.2 % 

 GR02 2005 
Moderately coarse continuous grass, average depth about 1 foot.  Spread rate high; flame length 
moderate. 

1,930 0.6 % 

 GR03 2005 Very coarse grass, average depth about 2 feet.  Spread rate high; flame length moderate. 15,865 4.9 % 

 GR04 2005 
Moderately coarse continuous grass, average depth about 2 feet.  Spread rate very high; flame length 
high. 

0 0.0 % 

 GR05 2005 Dense, coarse grass, average depth about 1 to 2 feet.  Spread rate very high; flame length high. 4,365 1.4 % 

 GR06 2005 Dryland grass about 1 to 2 feet tall. Spread rate very high; flame length very high. 0 0.0 % 

 GR08 2005 Heavy, coarse, continuous grass 3 to 5 feet tall.  Spread rate very high; flame length very high. 0 0.0 % 

 GR09 2005 Very heavy, coarse, continuous grass 5 to 8 feet tall.  Spread rate extreme; flame length extreme. 0 0.0 % 

Grass-Shrub Fuels Type Models (mixture of grass and shrub, up to 50 percent shrub coverage) 

 GS01 2005 Shrubs are about 1 foot high, low grass load.  Spread rate moderate; flame length low. 2,616 0.8 % 

 GS02 2005 Shrubs are 1 to 3 feet high, moderate grass load.  Spread rate high; flame length moderate. 5,933 1.8 % 

 GS03 2005 
Moderate grass/shrub load, average grass/shrub depth less than 2 feet.  Spread rate high; flame length 
moderate. 

8,753 2.7 % 

 GS04 2005 Heavy grass/shrub load, depth greater than 2 feet.  Spread rate high; flame length very high. 0 0.0 % 

Shrub Fuel Type Models  (Shrubs cover at least 50 percent of the site, grass sparse to nonexistent) 

 SH01 2005 
Low shrub fuel load, fuelbed depth about 1 foot; some grass may be present.  Spread rate very low; flame 
length very low. 

0 0.0 % 

 SH02 2005 
Moderate fuel load (higher than SH01), depth about 1 foot, no grass fuel present.  Spread rate low; flame 
length low. 

0 0.0 % 

 SH03 2005 
Moderate shrub load, possibly with pine overstory or herbaceous fuel, fuel bed depth 2 to 3 feet.  Spread 
rate low; flame length low. 

32 0.0 % 

 SH04 2005 
Low to moderate shrub and litter load, possibly with pine overstory, fuel bed depth about 3 feet.  Spread 
rate high; flame length moderate. 

0 0.0 % 
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Surface Fuel 

FBPS Fuel 

Model Set 
Description Acres Percent 

 SH05 2005 Heavy shrub load, depth 4 to 6 feet.  Spread rate very high; flame length very high. 0 0.0 % 

 SH06 2005 Dense shrubs, little or no herb fuel, depth about 2 feet.  Spread rate high; flame length high. 50 0.0 % 

 SH07 2005 
Very heavy shrub load, depth 4 to 6 feet.  Spread rate lower than SH05, but flame length similar.  Spread 
rate high; flame length very high. 

4,727 1.5 % 

 SH08 2005 Dense shrubs, little or no herb fuel, depth about 3 feet. Spread rates high; flame length high. 0 0.0 % 

 SH09 2005 
Dense, finely branched shrubs with significant fine dead fuel, about 4 to 6 feet tall; some herbaceous fuel 
may be present.  Spread rate high, flame length very high. 

34 0.0 % 

Timber-Understory Fuel Type Models  (Grass or shrubs mixed with litter from forest canopy) 

 TU01 2005 Fuelbed is low load of grass and/or shrub with litter.  Spread rate low; flame length low. 385 0.1 % 

 TU02 2005 Fuelbed is moderate litter load with shrub component.  Spread rate moderate; flame length low. 10,169 3.2 % 

 TU03 2005 
Fuelbed is moderate litter load with grass and shrub components.  Spread rate high; flame length 
moderate. 

32 0.0 % 

 TU05 2005 Fuelbed is high load conifer litter with shrub understory.  Spread rate moderate; flame length moderate. 1 0.0 % 

Timber Litter Fuel Type Models  (dead and down woody fuel litter beneath a forest canopy) 

 TL01 2005 Light to moderate load, fuels 1 to 2 inches deep.  Spread rate very low; flame length very low. 67 0.0 % 

 TL02 2005 Low load, compact.  Spread rate very low; flame length very low. 10,167 3.2 % 

 TL03 2005 Moderate load conifer litter.  Spread rate very low; flame length low. 2,208 0.7 % 

 TL04 2005 Moderate load, includes small diameter downed logs.  Spread rate low; flame length low. 0 0.0 % 

 TL05 2005 High load conifer litter; light slash or mortality fuel.  Spread rate low; flame length low. 379 0.1 % 

 TL06 2005 Moderate load, less compact.  Spread rate moderate; flame length low. 138,639 43.0 % 

 TL08 2005 
Moderate load and compactness may include small amount of herbaceous load.  Spread rate moderate; 
flame length low. 

1,455 0.5 % 
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Surface Fuel 

FBPS Fuel 

Model Set 
Description Acres Percent 

 TL09 2005 
Very high load broadleaf litter; heavy needle-drape in otherwise sparse shrub layer.  Spread rate 
moderate; flame length moderate. 

981 0.3 % 

Slash-Blowdown Fuel Type Models  (activity fuel/slash or debris from wind damage) 

 SB01 2005 Low load activity fuel.  Spread rate moderate; flame length low. 0 0.0 % 

 SB02 2005 Moderate load activity or low load blowdown.  Spread rate moderate; flame length moderate. 0 0.0 % 

 SB03 2005 High load activity fuel or moderate load blowdown.  Spread rate high; flame length high. 0 0.0 % 

Custom Fuel Type Models (all states except Florida) 

 9PPL Custom Long-needle (pine litter, plantations) with a high load 16,101 5.0 % 

 GR01h Custom Pasture and hayland 58,371 18.1 % 

Non-burnable Fuel Type Models  (insufficient wildland fuel to carry a wildland fire under any condition) 

 NB01 2005 Urban or suburban development; insufficient wildland fuel to carry wildland fire. Includes roads. 27,958 8.7 % 

 NB03 2005 Agricultural field, maintained in nonburnable condition. 519 0.2 % 

 NB08 2005 Open water 4,780 1.5 % 

 NB09 2005 Bare ground 2,014 0.6 % 

1982 Fire Behavior Prediction System – ONLY USED FOR FLORIDA ASSESSMENT 

 FM 1 1982 Short grass 0 0.0 % 

 FM 2 1982 Timber grass and understory 0 0.0 % 

 FM 3 1982 Tall grass 0 0.0 % 

 FM 4 1982 Chaparral 0 0.0 % 
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Surface Fuel 

FBPS Fuel 

Model Set 
Description Acres Percent 

 FM 5 1982 Brush 0 0.0 % 

 FM 6 1982 Dormant brush 0 0.0 % 

 FM 7 1982 Southern rough 0 0.0 % 

 FM 8 1982 Compact timber litter 0 0.0 % 

 FM 9 1982 Hardwood litter 0 0.0 % 

 FM 10 1982 Timber (understory) 0 0.0 % 

 FM 11 1982 Light logging slash 0 0.0 % 

 FM 12 1982 Medium logging slash 0 0.0 % 

    322,501 100.0 % 
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Dozer Operability Rating 

 

   

   

Description 
 

   

         

     

 
Class Acres Percent 

 1  (No Expected Limitations) 83,421 26.3 % 

 2  (Slight) 29,908 9.4 % 

 3  (Slight to Moderate) 20,722 6.5 % 

 4  (Moderate) 146,241 46.0 % 

 5  (Moderate to Significant) 35,530 11.2 % 

 6 (Significant) 1,796 0.6 % 

 7  (Significant to Severe) 125 0.0 % 

 8 (Severe) 0 0.0 % 

 9  (Inoperable) 0 0.0 % 

 Total 317,743 100.0 % 
 

  

  

The Dozer Operability Rating (DOR) expresses how difficult it is to 
operate a dozer in an area based on limitations associated with slope 
and vegetation/fuel type.  Using the fireline production rates 
published in the NWCG Fireline Handbook 3 (PMS 410-1) as a guide, 
operability values were assigned to a matrix based on 6 slope classes 
and 10 vegetation/fuels classes.  The possible values range from 1 to 9, 
with 1 representing no limitations and 9 being inoperable. 
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