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5.4.7 Wildfire  

This section provides a profile and vulnerability assessment for the wildfire hazard. 

5.4.7.1 Hazard Profile  

This section provides profile information including description, location, extent, previous occurrences and 

losses and the probability of future occurrences. 

Description  

According to the New York State Hazard Mitigation Plan (NYS HMP), wildfire is defined as an uncontrolled 

fire spreading through natural or unnatural vegetation that often has the potential to threaten lives and property 

if not contained.  Wildfires that burn in or threaten to burn buildings and other structures are referred to as 

wildland urban interface fires.  Wildfires include common terms such as forest fires, brush fires, grass fires, 

wildland urban interface fires, range fires or ground fires.  Wildfires do not include those fires, either naturally 

or purposely ignited, that are controlled for a defined purpose of managing vegetation for one or more benefits 

(NYS DHSES, 2014). 

Wildfire in New York State is based on the same science and environmental factors as any wildfire in the 

world.  Fuels, weather, and topography are the primary factors that determine the natural spread and 

destruction of every wildfire.  New York State, including Putnam County, has large tracts of diverse forest 

lands, many of which are the result of historic destructive wildfires.  Although destructive fires do not occur on 

an annual basis, the Stateôs fire history shows a cycle of fire occurrence that result in human death, property 

loss, forest destruction, and air pollution (NYS DHSES, 2014).   

There are three different classes of wildfires: surface fires, ground fires, and crown fires.  Surface fires are the 

most common type and burns along the forest floor, moving slowly and killing or damaging trees.  Ground 

fires are usually started by lightning and burns on or below the forest floor.  Crown fires spread rapidly by 

wind and move quickly by jumping along the tops of trees. 

FEMA indicates that there are four categories of wildfires that are experienced throughout the U.S.  These 

categories are defined as follows: 

¶ Wildland fires ï fueled almost exclusively by natural vegetation.  They typically occur in national 

forests and parks, where Federal agencies are responsible for fire management and suppression. 

¶ Interface or intermix fires ï urban/wildland fires in which vegetation and the built-environment 

provide fuel 

¶ Firestorms ï events of such extreme intensity that effective suppression is virtually impossible.  

Firestorms occur during extreme weather and generally burn until conditions change or the 

available fuel is exhausted. 

¶ Prescribed fires and prescribed natural burns ï fires that are intentionally set or selected natural 

fires that are allowed to burn for beneficial purposes (FEMA, 1997).     

Fire Ecology and Wildfire Behavior 

Fire behavior is one of the most important aspects of wildfires because almost all actions taken on a fire 

depend on how it behaves.  Success in pre-suppression planning and actual suppression of wildfires is directly 

related to how well fire managers understand and are able to predict fire behavior.  Fire behavior is defined as 

the manner in which fuel ignites, flame develops, and fire spreads as determined by the interaction of fuel, 
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weather and topography.  The wildfire behavior triangle (Figure 5.4.7-1) illustrates how each these factors 

influence wildfire.   

Figure 5.4.7-1. Wildfire Behavior Triangle  

 
Source: USDA Forest Service, Date Unknown  

The potential for wildfire, and its subsequent development (growth) and severity, is determined by the three 

principal factors (topography, fuel and weather).  These factors are described below: 

    Topography - Topography can have a powerful influence on wildfire behavior.  The movement of air over 

the terrain tends to direct a fireôs course.  Gulches and canyons can funnel air and act as a chimney, 

intensifying fire behavior and inducing faster spread rates.  Saddles on ridgetops tend to offer lower 

resistance to the passage of air and will draw fires.  Solar heating of drier, south-facing slopes produces 

upslope thermal winds that can complicate behavior.   

Slope is an important factor.  If the percentage of uphill slope doubles, the rate at which the wildfire 

spreads will most likely double.  On steep slopes, fuels on the uphill side of the fire are closer physically to 

the source of heat.  Radiation preheats and dries the fuel, thus intensifying fire behavior. Terrain can 

inhibit wildfires: fire travels downslope much more slowly than it does upslope, and ridgetops often mark 

the end of wildfire's rapid spread (FEMA, 1997). 

Fuel - Fuels are classified by weight or volume (fuel loading) and by type.  Fuel loading can be used to 

describe the amount of vegetative material available.  If this doubles, the energy released can also be 

expected to double.  Each fuel type is given a burn index, which is an estimate of the amount of potential 

energy that may be released, the effort required to obtain a fire in a given fuel, and the expected flame 

length.  Different fuels have different burn qualities and some burn more easily than others.  Grass releases 

relatively little energy but can sustain very high rates of spread (FEMA, 1997).  According to the U.S. 

Forest Service, a forest stand may consist of several layers of live and dead vegetation in the understory 

(surface fuels), midstory (ladder fuels), and overstory (crown fuels).  Fire behavior is strongly influenced 

by these fuels.  Each of these layers provides a different type of fuel source for wildfires. 
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¶ Surface fuels consist of grasses, shrubs, litter, and woody material lying on the ground.  Surface fires 

burn low vegetation, woody debris, and litter.  Under the right conditions, surface fires reduce the 

likelihood that future wildfires will grow into crown fires.   

¶ Ladder fuels consist of live and dead small trees and shrubs; live and dead lower branches from larger 

trees, needles, vines, lichens, mosses, and any other combustible biomass located between the top of 

the surface fuels and the bottom of the overstory tree crowns.   

¶ Crown fuels are suspended above the ground in treetops or other vegetation and consists mostly of 

live and dead fine material.  When historically low-density forests become overcrowded, tree crowns 

may merge and form a closed canopy.  Tree canopies are the primary fuel layer in a forest crown fire 

(U.S. Forest Service, 2003).   

Weather / Air Mass - Weather is the most important factor in the make-up of a fireôs environment, yet it is 

always changing.  Air mass, which is defined by the National Weather Service (NWS) as a body of air 

covering a relatively wide area and exhibiting horizontally uniform properties, can impact wildfire through 

climate, including temperature and relative humidity, local wind speed and direction, cloud cover, 

precipitation amount and duration, and the stability of the atmosphere at the time of the fire (NWS, 2009).  

Extreme weather leads to extreme events and it is often a moderation of the weather that marks the end of 

a wildfireôs growth and the beginning of successful containment.  High temperatures and low humidity can 

produce vigorous fire activity.  Fronts and thunderstorms can produce winds that are capable of radical and 

sudden changes in speed and direction, causing similar changes in fire activity.  The rate of spread of a fire 

varies directly with wind velocity.  Winds may play a dominant role in directing the course of a fire.  The 

most damaging firestorms are typically marked by high winds (FEMA, 1997).   

Extent  

The extent (that is, magnitude or severity) of wildfires depends on weather and human activity.  There are 
several tools available to estimate fire potential, extent, danger and growth including, but not limited to the 
following: 

Wildland/Urban Interface (WUI) is the area where houses and wildland vegetation coincide.  Interface 

neighborhoods are found all across the U.S., and include many of the sprawling areas that grew during the 

1990s.  Housing developments alter the structure and function of forests and other wildland areas.  The 

outcomes of the fire in the WUI are negative for residents; some may only experience smoke or evacuation, 

while others may lose their homes to a wildfire.  All states have at least a small amount of land classified as 

WUI.  To determine the WUI, structures per acre and population per square mile are used.  Across the U.S., 

9.3-percent of all land is classified as WUI.  The WUI in the area is divided into two categories: intermix and 

interface.  Intermix areas have more than one house per 40 acres and have more than 50-percent vegetation.  

Interface areas have more than one house per 40 acres, have less than 50-percent vegetation, and are within 1.5 

miles of an area over 1,235 acres that is more than 75-percent vegetated (Stewart et al., 2006).   

Concentrations of WUI can be seen along the east coast of the U.S., where housing density rarely falls below 

the threshold of one housing unit per 40 acres and forest cover is abundant.  In the mid-Atlantic and north 

central regions of the U.S., the areas not dominated by agriculture have interspersed WUI and low density 

vegetated areas.  Areas where recreation and tourism dominate are also places where WUI is common, 

especially in the northern Great Lakes and Missouri Ozarks (Stewart et al., 2006).   

Wildland Fire Assessment System (WFAS) is an internet-based information system that provides a national 

view of weather and fire potential, including national fires danger, weather maps and satellite-derived 

ñgreennessò maps.  It was developed by the Fire Behavior unit at the Fire Sciences Laboratory in Missoula, 
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Montana and is currently supported and maintained at the National Interagency Fire Center (NIFC) in Boise, 

Idaho (USFS, Date Unknown).   

Each day during the fire season, national maps of selected fire weather and fire danger components of the 

National Fire Danger Rating System (NFDRS) are produced by the WFAS (USFS, Date Unknown).  Fire 

Danger Rating level takes into account current and antecedent weather, fuel types, and both live and dead fuel 

moisture.  This information is provided by local station managers (USFS, Date Unknown).  Table 5.4.7-1 

shows the fire danger rating and color code. 

Table 5.4.7-1. Fire Danger Rating and Color Code 

Fire Danger Rating  
and Color Code 

Description 

Low (L) 
(Dark Green) 

Fuels do not ignite readily from small firebrands although a more intense heat source, 
such as lightning, may start fires in duff or punky wood. Fires in open cured grasslands 
may burn freely a few hours after rain, but woods fires spread slowly by creeping or 
smoldering, and burn in irregular fingers. There is little danger of spotting. 

Moderate (M) 
(Light Green or Blue) 

Fires can start from most accidental causes, but with the exception of lightning fires in 
some areas, the number of starts is generally low. Fires in open cured grasslands will 
burn briskly and spread rapidly on windy days. Timber fires spread slowly to moderately 
fast. The average fire is of moderate intensity, although heavy concentrations of fuel, 
especially draped fuel, may burn hot. Short-distance spotting may occur, but is not 
persistent. Fires are not likely to become serious and control is relatively easy. 

High (H) 
(Yellow) 

All fine dead fuels ignite readily and fires start easily from most causes. Unattended brush 
and campfires are likely to escape. Fires spread rapidly and short-distance spotting is 
common. High-intensity burning may develop on slopes or in concentrations of fine fuels. 
Fires may become serious and their control difficult unless they are attacked successfully 
while small. 

Very High (VH) 
(Orange) 

Fires start easily from all causes and, immediately after ignition, spread rapidly and 
increase quickly in intensity. Spot fires are a constant danger. Fires burning in light fuels 
may quickly develop high intensity characteristics such as long-distance spotting and fire 
whirlwinds when they burn into heavier fuels. 

Extreme (E) 
(Red) 

Fires start quickly, spread furiously, and burn intensely. All fires are potentially serious. 
Development into high intensity burning will usually be faster and occur from smaller fires 
than in the very high fire danger class. Direct attack is rarely possible and may be 
dangerous except immediately after ignition. Fires that develop headway in heavy slash 
(trunks, branches, and tree tops) or in conifer stands may be unmanageable while the 
extreme burning condition lasts. Under these conditions the only effective and safe control 
action is on the flanks until the weather changes or the fuel supply lessens. 

Source: USFS, Date Unknown 

The Fire Potential Index (FPI) is derived by combining daily weather and vegetation condition information 

and can identify the areas most susceptible to fire ignition.  The combination of relative greenness and weather 

information identifies the moisture condition of the live and dead vegetation.  The weather information also 

identifies areas of low humidity, high temperature, and no precipitation to identify areas most susceptible to 

fire ignition.  The FPI enables local and regional fire planners to quantitatively measure fire ignition risk 

(USGS, 2005).  FPI maps are provided on a daily basis by the U.S. Forest Service.  The scale ranges from 0 

(low) to 100 (high).  The calculations used in the NFDRS are not part of the FPI, except for a 10-hour moisture 

content (Burgan et al, 2000).   

Fuel Moisture (FM) content is the quantity of water in a fuel particle expressed as a percent of the oven-dry 

weight of the fuel particle.  FM content is an expression of the cumulative effects of past and present weather 

events and must be considered in evaluating the effects of current or future weather on fire potential.  FM is 
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computed by dividing the weight of the ñwaterò in the fuel by the oven-dry weight of the fuel and then 

multiplying by 100 to get the percent of moisture in a fuel (Burgan et al, 2000).     

There are two kinds of FM: live and dead.  Live fuel moistures are much slower to respond to environmental 

changes and are most influenced by things such as a long drought period, natural disease and insect infestation, 

annuals curing out early in the season, timber harvesting, and changes in the fuel models due to blow down 

from windstorms and ice storms (Burgan et al, 2000).  Dead fuel moisture is the moisture in any cured or dead 

plant part, whether attached to a still-living plant or not.  Dead fuels absorb moisture through physical contact 

with water (such as rain and dew) and absorb water vapor from the atmosphere.  The drying of dead fuels is 

accomplished by evaporation.  These drying and wetting processes of dead fuels are such that the moisture 

content of these fuels is strongly affected by fuel sizes, weather, topography, decay classes, fuel composition, 

surface coatings, fuel compactness and arrangement (Schroeder and Buck, 1970).     

Fuels are classified into four categories which respond to changes in moisture.  This response time is referred 

to as a time lag.  A fuelôs time lag is proportional to its diameter and is loosely defined as the time it takes a 

fuel particle to reach two-thirds of its way to equilibrium with its local environment.  The four categories 

include: 

¶ 1-hour fuels: up to ¼-inch diameter ï fine, flashy fuels that respond quickly to weather changes.  

Computed from observation time, temperature, humidity, and cloudiness. 

¶ 10-hour fuels: ¼-inch to one-inch in diameter - computed from observation time, temperature, 

humidity, and cloudiness or can be an observed value. 

¶ 100-hour fuels: one-inch to three-inch in diameter - computed from 24-hour average boundary 

condition composed of day length (daylight hours), hours of rain, and daily temperature/humidity 

ranges. 

¶ 1000-hour fuels: three-inch to eight-inch in diameter - computed from a seven-day average boundary 

condition composed of day length, hours of rain, and daily temperature/humidity ranges (National 

Park Service, Date Unknown).   

The Keetch-Byram Drought Index (KBDI) is a drought index designed for fire potential assessment.  It is a 

number representing the net effect of evapotranspiration and precipitation in producing cumulative moisture 

deficiency in deep duff and upper soil layers (USFS, Date Unknown).  The index increases each day without 

rain and decreases when it rains.  The scale ranges from 0 (no moisture deficit) to 800 (maximum drought 

possible).  The range of the index is determined by assuming that there is eight inches of moisture in a 

saturated soil that is readily available to the vegetation.  For different soil types, the depth of soil required to 

hold eight inches of moisture varies.  A prolonged drought influences fire intensity, largely because more fuel 

is available for combustion.  The drying of organic material in the soil can lead to increased difficulty in fire 

suppression (Florida Forest Service, Date Unknown).     

The Haines Index, also known as the Lower Atmosphere Stability Index, is a fire weather index based on 

stability and moisture content of the lower atmosphere that measures the potential for existing fires to become 

large fires. It is named after its developer, Donald Haines, a Forest Service research meteorologist, who did the 

initial work and published the scale in 1988 (Storm Prediction Center [SPC], Date Unknown).   

The Haines Index can range between 2 and 6.  The drier and more unstable the lower atmosphere is, the higher 

the index.  It is calculated by combining the stability and moisture content to the lower atmosphere into a 

number that correlates well with large fire growth.  The stability term is determined by the temperature 

difference between two atmospheric layers; the moisture term is determined by the temperature and dew point 

different.  The index, as listed below, has shown to correlate with large fire growth on initiating and existing 

fires where surface winds do not dominate fire behavior (USFS, Date Unknown).   
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¶ Very Low Potential (2) ï moist, stable lower atmosphere 

¶ Very Low Potential (3) 

¶ Low Potential (4) 

¶ Moderate Potential (5) 

¶ High Potential (6) ï dry, unstable lower atmosphere (USFS, Date Unknown) 

The Haines Index is intended to be used all over the U.S.  It is adaptable for three elevation regimes: low 

elevation, middle elevation, and high elevation.  Low elevation is for fires at or very near sea level.  Middle 

elevation is for fires burning in the 1,000 to 3,000 feet in elevation range.  High elevation is intended for fires 

burning above 3,000 feet in elevation (SPC, Date Unknown).   

The Landscape Fire and Resource Management Planning Tools Project (LANDFIRE) is a five-year, multi-

partner project.  The project is producing comprehensive and consistent maps and data describing vegetation, 

fire and fuel characteristics for the entire U.S.  LANDFIRE is a shared project between the U.S. Department of 

Agriculture Forest Service and the U.S. Department of the Interior.  The project has several principal partners, 

which include the USFS Missoula Fire Sciences Laboratory, the USGS Center for Earth Resources 

Observation and Science, and the Nature Conservancy (LANDFIRE, Date Unknown).    

Additionally, the U.S. Department of Agriculture Forest Service, Rocky Mountain Research Station developed 

a historical natural fire regimes dataset.  The fire regimes are described in terms of frequency and severity and 

represent pre-settlement, historical fire processes. Fire regimes I and II represent frequent fire return intervals. 

The 0-35+ years/low severity fire regime (I) occurs mostly on forested land. The 0-35+years/stand-

replacement regime (II) occurs mostly on grasslands and shrublands. Fire regimes III, IV, and V have longer 

fire return intervals and occur on forest lands, shrublands, and grasslands. These coarse-scale data were 

developed for national-level planning and were not intended to be used at finer spatial scales (Schmidt et al., 

2002).    

The Buildup Index (BUI)  is a number that reflects the combined cumulative effects of daily drying and 

precipitation in fuels with a 10 day time lag constant.  The BUI can represent three to four inches of compacted 

lit ter or can represent up to six inches or more of loose litter (North Carolina Forest Service, 2007).   

Location  

According to the U.S. Fire Administration (USFA), the fire problem in the U.S. varies from region to region.  

This often is a result of climate, poverty, education, demographics, and other causal factors (USFA, 2013).  

Wildfires do occur in New York State.  Many areas in the State, particularly those that are heavily forested or 

contain large tracts of brush and shrubs, are prone to fires.  New York State has over 18 million acres of non-

Federal forested land, along with an undetermined amount of open space and wetlands.  The Adirondacks, 

Catskills, Hudson Highlands, Shawangunk Ridge, and Long Island Pine Barrens are examples of fire-prone 

areas (NYSDEC, 2013).  

In New York State, the NYSDECôs Division of Forest Protection (Forest Ranger Division) is designated as the 

Stateôs lead agency for wildfire mitigation.  The Forest Ranger Division has a statutory requirement to provide 

a forest fire protection system for 657 of the 932 jurisdictions throughout New York State.  It includes cities 

and villages and cover 23.1 million acres of land, including all state-owned land outside of the jurisdictions.  

The Lake Ontario Plains and New York City-Long Island areas are the general areas not included in the 

statutory requirement.  Figure 5.4.7-2 displays the fire protection areas in New York State.  This figure 

indicates that, as of 2012, Putnam County is almost entirely included as part of the wildfire protection area.   
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Figure 5.4.7-2.   Forest Ranger Division Wildfire Protection Areas  

 
Source: NYSDEC, 2012 
Note: Putnam County is indicated by the green oval. 

New York State is divided into 10 fire danger rating areas (FDRAs).  FDRAs are defined by areas of similar 

vegetation, climate, and topography in conjunction with agency regional boundaries, National Weather Service 

(NWS) fire weather zones, political boundaries, fire occurrence history, and other influences.  The Forest 

Ranger Division issues daily fire danger warnings when the fire danger rating is at high or above in one or 

more FDRAs.  A current fire danger rating map is updated daily on the NYSDEC website.  Figure 5.4.7-3 

shows the FDRAs in New York State and the current fire danger risk for each of the areas. 

 



Section 5.4.7: Risk Assessment ɀ Wildfire  

 DMA 2000 Hazard Mitigation Plan ɀ Putnam County, New York         5.4.7-8 
 February 2015 

Figure 5.4.7-3.   New York State Fire Danger Rating Areas  

 
Source: NYSDEC, 2014  

Wildfire/Urban Interface (WUI) in New York State/Putnam County 

As previously defined, the NYS HMP indicates that New York State has all three types of WUI interfaces.  

The Adirondack and Catskill Mountains contain large tracts of forests with the mixed, and to a lesser extent, 

the classic interface occurring throughout.  The remainder of the State contains classic and mixed interfaces 

with some major cities containing an occluded interface. The population migration from an urban to suburban 

and rural living will continue, increasing the possibility of loss and/or damage to structures in the WUI. Many 

property owners are unaware that a threat from a wildfire exists or that their homes are not defensible from it. 

Water supplies at the scene in the WUI are often inadequate. Access by firefighting equipment is often blocked 

or hindered by driveways that are either narrow, winding, dead-ended, have tight turning radii or have weight 

restrictions. Most wildland fire suppression personnel are inadequately prepared for fighting structural fires 

and local fire departments are not usually fully-trained or equipped for wildfire suppression.  Further, the mix 

of structures, ornamental vegetation and wildland fuels may cause erratic fire behavior. These factors and 

others substantially increase the risk to life, property and economic welfare in the WUI.  While there are many 

interface communities throughout New York and Putnam County, an official list that details the location, type 

of interface and surrounding fuel make-up does not exist (NYS DHSES, 2014).  
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A detailed WUI (interface and intermix) was obtained through the SILVIS Lab, Department of Forest Ecology 

and Management, University of Wisconsin-Madison which also defines the wildfire hazard area.  The 

California Fire Alliance determined that areas within 1.5 miles of wildland vegetation are the approximate 

distance that firebrands can be carried from a wildland fire to the roof of a house.  Therefore, even structures 

not located within the forest are at risk to wildfire. This buffer distance, along with housing density and 

vegetation type were used to define the WUI illustrated in Figure 5.4.7-4 through 5.4.7-5, below (Radeloff, et 

al, 2005).  Using this WUI, approximately 170 square miles, or approximately 69% of the Countyôs land area 

is located in the WUI (interface and intermix).   
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Figure 5.4.7-4.  SILVIS Wildland Urban Interface across the United States  

 
Source: Radeloff et al, 2005



Section 5.4.7: Risk Assessment ɀ Wildfire  

 DMA 2000 Hazard Mitigation Plan ɀ Putnam County, New York         5.4.7-11 
 February 2015 

Figure 5.4.7-5.   SILVIS Wildland Urban Interface  and Intermix  in Putnam  County  

 
Source:  Radeloff et al, 2005


