


PRESCRIBED BURNING IS

IE.,.
Applied in a skillful manner
Under exacting weather conditions
In a definite place
For a specific purpose
To achieve (certain) results

This guide upda es "A Guide to Fire by Prescription '. M. J. Dixon, 1965.

THE OBJECTIVE OF THIS
PRESCRIBED BURNING GUIDE

To aid the resource manager in planning and executing a prescribed
burning program in the forests of the southern United States by:

Explaining the reasons for prescribed burning.
Emphasizing the environmental effects.
Explaining the importance of weather in prescribed burning.
Describing the various techniques of prescribed burning.
Giving general information pertaining to prescribed burning.
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A GUIDE FOR PRESCRIBED FIRE IN SOUTHERN FORESTS

INTRODUCTION

The use of fire in the forests of
the United States has come full
cycle. Early settlers found
Indians using fire in the virgin
pine stands and adopted the
practice themselves to keep
down brush for better access and
hunting and to get rid of the
brush and timber so they could

Non-productive forest lands

A Guide For Prescribed Fire in Southern Forests

farm. This custom of setting fires
plus careless wildfires left
millions of acres of forests in the
South nonproductive.

The increasing wildfire
problem caused many foresters
to advocate the exclusion of all
fire from the woods. By the turn
of the 20th century, however,

some pointed Out that fire might
have a place in the management
of longleaf pine. As early as
1907, people began to use fire to
reduce fuels on the forest floor.
Research and experimental burn-
ing were begun in the 1930's and
the use of prescribed fire
increased.
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Today, prescribed burning is
an established resource manage-
ment tool in southern pine
forests.

PRESENT USE

Prescribed burning is a desir-
able and economically sound
practice on most pine sites with
more than two million acres of
forest land prescribed burned
each year in the Southern States.
In some cases, prescribed burning
is the only practical solution to
reducing hazardous fuel accumu-
lation and preventing disastrous
fires. No alternative treatment
has yet been developed that can
compete with fire from the
standpoint of practicality and
cost. Other treatments such as
disking, chopping, or chipping
may cost from $25 to $50 per
acre. The use of prescribed fire,
on the other hand, averages about
$1 per acre in the South.

As used in this guide, pre-

scribed burning is: fire applied in
a skillful manner to fuels of the
forest, in a definite place, for a
specific purpose, under exacting
weather conditions, to achieve
management objectives.

The major uses of prescribed
fire are reduction of hazardous
fuel accumulations, wildlife
habitat improvement, and
preparation of sites for planting
or seeding.

IMPACT OF
PRESCRIBED BURNING

A prescribed burn can be used
for more than one purpose. A
prescribed burn always reduces
the fuel accumulation, and with a
few modifications, a burn for
hazard reduction can improve
wildlife habitat. Almost any pre-
scribed burn improves access and
visibility.

Prescribed fires can be harmful

as well as beneficial. They can
contribute to changes in air
quality, although to a much
lesser degree than wildfires.
Proper planning and execution
are necessary to reduce any
detrimental effects to air quality.
The impact on all resources
should be considered carefully
especially the impact on wildlife,
aesthetics, and stream siltation.

Public opinion is another
factor to consider since the
general public is concerned about
the deterioration of our environ-
ment. Smoke from prescribed
fires, as well as wildfires, is

highly visible.

Prescribed burning is a com-
plex tool and should be used
only by those trained and
experienced in its use. Proper
diagnosis and detailed planning
are needed for each and every
area.

This guide is designed to help forest managers, practitioners, and beginners learning under expe-
rienced and capable people to become technically proficient in the proper use of prescribed fire.
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REASONS
FOR PRESCRIBED FIRE
IN FOREST RESOURCE
MANAGEMENT

Reduce hazardous fuels
Prepare sites for seeding and planting
Improve wildlife habitat
Manage understory hardwoods
Control disease

LIIJ Improve forage for grazing
Enhance appearance
Improve access

Plantation "fire-proofed" with prescribed fire

A hazard reduction burn

REDUCE HAZARDOUS FUELS
Forest fuels accumulate

rapidly in pine stands of the
Coastal Plains and Piedmont
areas of the South. In 2- to
5-year periods, "heavy roughs"
can build up, posing a serious
threat from wildfire to all forest
resources.

Prescribed fire is the most
practical forest management tool
to use where dangerous accumu-
lations of combustible fuels build
up in stands under even-aged
management. Wildfires that burn
into areas where fuels have been
reduced by prescribed burning
cause less damage. Prescribed
burning for fuel reduction in a
stand has no set time interval. It
varies with the rough buildup in
any area. A burning rotation of
approximately 3 years is usually
adequate once the initial fuel
reduction has been accom-
plished. However, degree of fire
occurrence, risk, and fuel buildup
will serve as guides in deter-
mining burning intervals.

The need for reducing
hazardous fuel accumulations in
pine plantations of the South is

in Southern Forests
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Prescribed burning would improve wildlife habitat

becoming increasingly important.
These vast contiguous stands
constitute extremely high hazard
areas. One approach to prescrip-
tion burning in plantations for
hazard reduction is the use of
periodic head fires after the
initial accumulation of fuel has
been removed by backfires. The
time interval would depend on
fuel accumulationpossibly as

often as every year. The initial
removal of fuel accumulations in
plantations using prescribed
backfires requires exacting condi-
tions of wind, humidity, and
temperature. Higher wind
velocities and cooler tempera-
tures serve to hold the heat down
and dissipate it better, thus
minimizing scorch damage. Slash
pine plantations averaging 12 to
15 feet in height can be burned
by 3xperienced people under the
right conditions with little
damage. The use of periodic strip-
head fires will then serve to
maintain a fireproof stand.

When prescribed burning to
reduce hazardous fuels, it is not
necessary to achieve 100 percent
coverage of the entire area. The
objective is to break up the fuel
continuity. Fuel reduction on 75
to 80 percent of the areas should
accomplish this. Some variations
would be 5- to 10-chain burned
strips along high fire occurrence

roadsides and alternate strip
burning in heavy continuous
fuels.

PREPARE SITES FOR SEEDING
AND PLANTING

Prescribed burning is useful in
regenerating southern pine by
direct seeding, planting, or
natural regeneration. On open
sites, fire alone can expose
adequate mineral soil and control
competing vegetation until seed-
lings become established. On sites
where competing vegetation is a
problem, burning may be a valu-
able supplement to some form of
mechanical or chemical treat-
ment. Reducing the rough
improves visibility, thus increas-
ing efficiency and safety of
planting or seeding.

For natural regeneration,
knowledge of anticipated seed
crop and date of earliest seed fall
is essential. If the seed crop is
inadequate, burning should be
postponed or another method of
regeneration chosen. For most
species, burning is done in
advance of the initial seed fall.
This will vary by species and
locality.
IMPROVE WILDLIFE HABITAT

Prescribed burning is highly
recommended for wildlife
habitat management where lob-
lolly, shortleaf, longleaf, or slash

pine are the primary species. The
major wildlife species benefiting
from the use of prescribed fire
for habitat improvement are
deer, turkey, quail, and doves.

Beneficial results from burning
include increase in yield and
quality of herbage, legumes and
browse from hardwood sprouts,
and creation of openings for
feeding, travel, and dusting.

Proper size, frequency, and
time of burns are critical to
success in the use of fire in
managing wildlife habitat. Pre-
scriptions should recognize the
biological requirements of the
preferred wildlife species, as well
as the vegetative conditions of
the stand.
MANAGE UNDERSTORY
HARDWOODS

Low-value, poor-quality, and
offsite hardwoods often occupy
or encroach upon land best
suited to growing pine.
Unwanted species may crowd
Out or suppress pine seedlings. In
soils with high moisture tension
and areas with low rainfall during
parts of the growing season, com-
petition for water may signifi-
cantly lower growth rates of the
overstory. Under most condi-
tions, elimination of the under-
story is not economically prac-
tical. Using prescribed burning,
the understory can be managed
to limit competition with desired
species while contributing to
other values such as wildlife
habitat.

Burning is most effective in
controlling hardwoods less than
3 inches in diameter at the
ground line. The most desirable
season and the sequence of a
series of burns will vary some-
what by species and physio-
graphic region. Generally, a

winter (dormant season) backfire
results in less root kill than
spring and summer burns. One
system recommended in the
Piedmont and Coastal Plains is a
dormant season burn to reduce
initial fuel mass, followed by two
or more annual or biennial spring
or summer burns.
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CONTROL DISEASE
Brownspot disease is a fungal

infection that may seriously
weaken and eventually kill long-
leaf seedlings. Control is recom-
mended when more than 30 per-
cent of the seedlings are infected
or there is a need for some of the
diseased seedlings for satisfactory
stocking. The use of fire is the
most practical method of con-
trolling brownspot at present.
Any method of burning that will
remove or scorch the diseased
needles without killing the
terminal bud is satisfactory.
Burning or removing the infected
needles reduces the number of
spores available to infect the
seedlings. Generally, a winter
burn when the bud is dormant,
using a strip-head fire, is suitable.

Early reinfection usually
occurs if there are infected seedl-
ings in unburned areas near the
burned area. If reinfection
occurs, additional burns may be
needed until enough seedlings for
satisfactory stocking reach 5 to 6
feet in height.

There appears to be a correla-
tion between prescribed burning
and decreased incidence of
Fomes annosus root rot. Fomes
annosus infestation appears less
frequently in areas where periodic
burns have reduced litter and
probably destroyed some fruiting
bodies.

IMPROVE FORAGE FOR
GRAZING

Prescribed burning is an

.

Brownspot control; BEFORE

important ingredient of grazing
in pine types of the Coastal
Plains.

Immediate plant response to
properly prescribed burning
results in increased palatability,
quality, quantity, and availability
of grasses and forbs. Dead
material low in nutrient values is
removed, while new growth, high
in protein, phosphorous, and
calcium in the spring, becomes
readily available. Care in deter-
mining location and size of burns
will help prevent destructive
overgrazing.

Research has found that on
suitable range, carefully pre-
scribed and executed burns
increase total forage production
and seasonal weight gains.

ENHANCE APPEARANCE
Under some circumstances,

prescription burning can be used
for recreation and aesthetic
purposes to maintain parklike
stands, emphasize vegetative type
changes, increase numbers and
visibility of flowering annuals
and biennials, and maintain open
spaces. A diversity of vegetative
types attracts a wider variety of
bird and animal life and makes
them more visible.

Use of fire in managing land-
scape and enhancing scenic
values requires precise prescrip-
tions and equally precise burn-
ing. The values are high in such
areas and exposure to the public
is great. Modifications of burning
techniques, especially along

Prescribed burning could
improve accessibility and
visibility in this stand

roads and other heavily used
areas, can be made to lessen the
"smutty" look and still enhance
the appearance by opening up
the stand and giving an
unrestricted view. Variety can be
incorporated by leaving
unburned islands.

IMPROVE ACCESSIBILITY
Burning off underbrush prior

to the sale of forest products
improves the efficiency of timber
marking and harvesting. The
improved visibility and accessi-
bility often increase the stump-
age value of the products.
Removing accumulated material
before harvesting or initiating
naval stores operations provides
greater safety for timber markers
and loggers due to better
visibility and less underbrush.
The greater risk of wildfires from
the increased activity is lessened.
Hunters and hikers benefit from
easier travel and increased
visibility.

- and AFTER
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VIRONM L
E

Prescribed burning has direct and
indirect effects on the en viron-
ment. To be able to properly
prescribe and then evaluate both
benefits and damages of a burn,
it is necessary to know how fire
affects vegetation, soil, water,
air, and wildlife. Timing of burns
and burning techniques may be
used to obtain a wide range of
fire effects.

EFFECTS ON VEGETATION
Many reasons for prescribed

burning are concerned with
reducing understory hardwoods
and brush species along with the
litter that adds to fuel buildup.
This must be done by killing or
consuming the understory with-
out damaging the overstory.

Prescribed fire may injure or
kill only part of a plant or the
entire plant, depending on how
intense the fire burns and how
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Most southern pine bark has
good insulating qualities, while
the bark on most hardwoods is
not as effective. This makes hard-
wood trees much more sus-
ceptible to fire injury than pines.
Pine trees 4 inches in diameter
and larger have bark thick
enough to protect the stem from
damage by most prescribed fires.
However, the crowns are quite
vulnerable to temperatures above
130°F. For example, pine needles
exposed to 130°F. for less than 5
minutes will survive, while
similar needles exposed to 145°F.
for only a few seconds will die.

Very high temperatures are
produced in the flames of burn-
ing forest fuels. Fortunately, the
hot gases cool rapidly above the
flame zone and are back to a few
degrees above normal air tem-
peratures a short distance from a
prescribed fire. Nevertheless,
adequate wind should be present

HIGHER TEMPERATURES TAKE LESS TIME TO
KILL

to help dissipate the heat and
keep it from rising into the over-
story. Wind is also important in
cooling crowns heated by radia-
tion from the fire.

The temperatures of the air and
vegetation at the time of burning
are critical factors. A tree crown
above a fire when the air temper-
ature is 95° F. would suffer about
twice as much damage as a crown
above the same fire in 40°F.
weather. The effect of high air
temperature is recognized in
using fire to control understory
hardwoods. Summer burns
generally kill more hardwood
stems since less heat is needed to
raise the plant temperature to
the lethal level. Also, when
plants are actively growing they
are more easily damaged by
prescribed fire. The least damage
occurs with dormant season
burns. In areas with scenic
values, needle scorch, bark char,

and tree damage can be kept to a
minimum based on knowledge of
fire effects.

Prescribed fire is generally not
practiced in the management of
southern hardwoods. Fire may
not kill large diameter hard-

woods, but will often leave fire
scars through which insects and
disease may enter. Pine may also
suffer from bark beetle attack if
the prescribed burn is too damag-
ing or if adverse weather condi-
tions following the burn cause
loss of tree vigor.

Many of the benefits from
prescribed fire, such as reduced
hardwood competition, increased
grass for grazing, and improved
conditions for wildlife, depend
on changes in the vegeta-
tive complex. Unwise use of fire
may also alter species composi-
tion but with adverse results,
particularly when natural means
of regeneration are used.

TEMPERATURE ABOVE FIRE HEIGHTS

CONSIDER IMPACT ON ALL RESOURCES!
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EFFECTS ON SOIL
Specific effects on soil may

vary greatly. Frequency, dura-
tion and intensity of fire, and
soil characteristics must all be
considered. Prescribed burning in
the South normally causes little
or no detectable change in
amount of organic matter in
surface soils. In fact, slight
increases have been reported on
some burned areas. Typical pre-
scribed fire temperatures will not
cause changes in properties of
mineral soil particles, but burning
slash piles or high-intensity
wildfires may produce enough
heat to cause losses of soil
organic matter and can cause
damaging changes in structure of
soil clays.

Generally, prescribed burning
in mature southern pine stands
causes small increases in soil pH,
organic matter, nitrogen,
phosphorus, calcium, and
magnesium in surface layers.
Under many conditions, burning
may increase nitrogen fixation in
the soil and thus compensate for
nitrogen loss to the atmosphere
that results from burning the
litter layer. When duff layers are
not completely consumed,
changes in soil pore space and
infiltration rate are very slight. If
soil is exposed by repeated burn-
ing, rain impact may clog fine

Leaving part of the duff and litter
will protect the soil

pores with particles, decreasing
infiltration and aeration proper-
ties of the soil.

A major concern of the forest
manager is how fires affect
surface runoff and soil erosion.
For most flat, sandy soils of the
Coastal Plain, there is little
danger of erosion. In steeper
topography of the Piedmont,
there is greater chance for soil
movement. However, if the burn
is under a timber stand and much
of the duff remains, soil move-
ment will be minor on slopes up
to 25 percent. When site prepara-
tion is done with heavy
machinery, the amount of soil
movement is usually greater than
when done with prescribed burn-
i ng.

Care must be taken when
clearcut logging slash is burned
on Piedmont slopes. Until grass
and other vegetation cover the
site, surface runoff and soil
erosion may be a problem. Burn-
ing should not be done on highly
erosive soils.

Because of the importance of
leaving an organic layer on the
forest floor after a prescribed
burn, it is best to have the soil
wet or damp at the time of
burning. This not only protects
the duff layer adjacent to the
soil, but also prevents the fire
and heat from penetrating into

Exposing soil on Piedmont slopes
can cause erosion

the soil and killing beneficial
organisms or consuming soil
humus. Damp soil also helps in
mopup operations after the burn.

The main effect of prescribed
burning on the water resource is
the possibility of increased run-
off of rainfall. When surface run-
off increases following burning,
it may carry suspended soil par-
ticles, dissolved inorganic
nutrients, and other materials
into adjacent streams and lakes
causing reduction of water
quality. This normally is not a
problem in Coastal Plain burning
but should be considered when
planning a burn in steeper
topography.

Rainwater leaches minerals
out of the ash and into the soil.
In sandy soils, leaching may also
move minerals on through the
soil layer into the ground water.
Generally, a properly planned
prescribed burn will not
adversely affect either the
quality or quantity of ground or
surface water in most of the
South.

EFFECTS ON AIR
Combustion of forest fuels by

prescribed fire may contribute to
changes in air quality. Air quality
on a regional scale would be
affected only when many acres
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are burned throughout the South
on the same day. Local problems
are more frequent and
occasionally acute due to the
large quantities of smoke pro-
duced during a short period of
time.

Smoke from burning fuels
consists of small-size particles
made up of ash, partially con-
sumed fuel, and liquid droplets.
Other combustion products are
invisible gases, including carbon
monoxide, carbon dioxide,
hydrocarbons, and small quanti-
ties of nitrogen oxides. Nitrogen
oxides are generally not pro-
duced by prescribed fires. In
general, the relatively small
amounts of these gaseous
emissions from prescribed fire
do little damage to air quality
and are not a serious threat.

Particulates, however, are of
special concern to the prescribed
burner because of the reduction
in visibility caused by smoke.
The amount of particulate
matter put into the air depends
on the amount and type of fuel
consumed, fuel moisture con-
tent, and the rate of fire spread
as determined by the timing and
type of firing technique used.
Smoke dispersal depends to a
large degree on atmospheric
stability and windspeed.

Effective smoke management
can be achieved by using fire on
days when smoke will blow away
from sensitive areas. Certain pre-
cautions must be taken when
burning near populated areas,
major high-speed highways, and
airports. Weather forecasts are
available as a guide for wind
direction and speed. Any smoke
impact downwind must be con-
sidered before executing the
burn. The burner may be liable if
accidents occur in the smoke.
During a regional alert when high
air pollution potential exists, all
prescribed burning should be

postponed.
Nighttime burning should be

done with great care because
temperature inversions might

Backfire produces less smokf

Prescribed fire improves wildlife habitat

trap the smoke near the ground.
Smoke mixing with fog will
reduce visibility drastically. Cool
air drainage at night in the
steeper topography of the Pied-
mont may carry smoke down-
slope, causing visibility problems
in the lowlands or valleys. Night
burning under very selective con-
ditions and more complete mop-
up following daytime burning
can prevent this problem.

EFFECTS ON WILDLIFE
The direct effects of pre-

scribed fire on wildlife include
destruction of nesting sites and
possible kill of birds, reptiles, or
animals trapped in the fire.
Fortunately, prescribed fires can
be planned for times when nests
are not being used. Also, the
types of prescribed fire used in
the South are not usually large
enough, hot enough, or fast-
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Protect streamside zones

spreading enough to trap and kill
wildlife.

The major effects on wildlife
are indirectly beneficial and con-
cern changes in food and cover

.4 pari-like stand maintained by prescribed fire

conditions. Prescribed fires can
increase the edge effect and
browse material, and thereby
improve conditions for deer.
Quail and turkey favor food

species and semi-open or open
conditions that can be created by
burning. Even the habitat for
marshland birds and animals may
be improved by burning since
food production and availability
increase.

The effects of fire on fish
populations can be adverse, and
prescribed fire has no value in
this area. Vegetation along
stream edges should be excluded
from a prescribed burn and
allowed to protect the channel
from siltation and increased
water temperatures that occur
when all shade is removed. In
many cases burning conditions
will be unfavorable along
stream bottoms, making plowing
unnecessary.

EFFECTS ON AESTHETICS

The effect of prescribed burn-
ing on aesthetics varies according
to the individual. It can't be
defined or measured. What may
be considered an improvement in
the scenic beauty by one may be
considered undesirable by
another.

Generally, the immediate ef-
fect on aesthetics is undesirable,
especially along roads. Due to
the increased turbulence and
updrafts along roads and other
openings the fire will be more in-
tense, possibly causing needle
scorch and higher char on the
tree trunks.

However, the undesirable ef-
fects will almost disappear dur-
ing the next growing season in
most stands, especially with a
low-intensity burn. The smutty
appearance of the ground will
'green up". Scorched needles

will drop and not be noticeable.
The general appearance in some
stands will then be improved
with the more open view and
possibly an increase in flowers
and wildlife. Bark charring, how-
ever, will remain for some time.
The more intense a burn, the
more apparent it will be - and
for a longer period of time.
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GENERAL WEATHER
CONSIDERATIONS
IMPORTANT WEATHER
ELEMENTS

A general understanding of the
separate and combined effects of
several weather elements on the
behavior of fire is needed if the
prescribed burner is to plan and
execute a good burn. Wind, rela-
tive humidity, temperature, rain-
fall, and airmass stability are the
more important elements to con-
sider. These factors influence
fuel moisture which must be
given consideration in carrying
Out the prescription.

In general, for the Coastal
Plain and Piedmont of the South,
winter prescribed burning condi-
tions occur about 1 to 3 days
after the passage of a cold front
which has brought 1/2 to 1 inch of
rain and is followed by a cold
airmass. Northwesterly winds
and low temperatures usually
accompany this dry, cold air.
Weather conditions for summer
burning do not fit a general
weather pattern making it more
difficult to predict days when
winds, humidities, and tempera-
tures are right for burning.

Before starting to burn, know
the weather for the day and the
following night. When possible,
get a 2-day weather outlook.
Knowledge of weather is the key
to successful prescribed burning,
and is necessary for proper man-
agement of the smoke produced
by burning.

SOURCES OF
WEATHER INFORMATION

Ordinarily, three sources of
weather information are avail-

able. Use these before starting
prescription fires and while they Knowledge of weather is the key
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are burning. The sources are:
NA TI DNA L WEA THER
SEA VICE
FIRE DANGER RATING
STA TIONS
LOCAL OBSERVATIONS.

Local National Weather Ser-
vice offices (NOAA) will furnish
weather forecasts and outlooks.
In addition, all southern states
have the services of fire-weather
forecasters, who can give spot
forecasts for the area to be

burned. The prescribed burner
should take full advantage of
such services. Current forecasts
and outlooks also are available at
any office of the state fire con-
trol agency.

All state forest fire protection
organizations and the National
Forests operate fire danger sta-
tions. Private concerns, as well as
some military bases, also operate
stations. In most cases, the pre-
scribed burner will have no
difficulty in getting fire danger
data from a source reasonably
near the area he wishes to treat.

Field observations of weather
should be made at or near the
prescribed burn area before and
during burning. Such observa-
tions serve as a check on the
applicability of the forecast and
keep the burning crew up-to-date
on any changes or effects of local
influences. Handy belt weather

kits, which contain a psychro-
meter and windspeed measuring
instrument, are available. With
this kit, and by observing cloud
conditions and other weather
indicators, a competent observer
can obtain a fairly complete
picture of current weather.

WIND
Prescribed fires behave in a

more predictable manner when
some wind movement is present.
Ideal conditions occur when
both windspeed and direction are
steady. Onsite winds vary with
density of the stand and crown
height. The preferred range for
windspeeds in the stand is 2 to
10 mph. for most fuel and
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DISPERSED HEAT PREVENTS CROWN SCORCH

topographic situations; however,
windspeed readings for most
fire-weather forecasts are taken
20 feet above ground at open
locations. Using 20-foot open
measurements, the minimum
windspeed for burning is about 5
m.p.h. and the maximum is

about 18 m.p.h. These are the
most desirable winds for pre-

scribed burning, but specific con-
ditions may tolerate higher
speeds.

High windspeed will dissipate
the heat of a backfire quickly,
resulting in less damage to the
overstory than a fire backing into
a low-speed wind. Windspeeds
should be in the low to mid
range when head fires are used.
This way, high fire intensities
caused by extreme rates of
spread are prevented, yet enough
wind is present to keep the heat
from rising directly into tree
crowns. Open areas with no over-
story can be burned with little or
no wind.

Perhaps of greater importance
than windspeed is the length of
time the wind blows from one
direction. Persistent wind direc-
tions occur frequently during
winter in high-pressure areas
after the passage of a cold front,
when winds are typically from
the west or northwest. Winds
from the southwest may also be
dependable. East winds are not
reliable for prescribed burning in
many parts of the South except
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topography, and local effects
may have a bearing on favorable
wind conditions, so these factors
should be considered when plan-
ning the burn. For example,
when burning in the Piedmont
topography may be the factor

controlling direction and rate of
fire spread, rather than wind.

PREFERRED WIND:

2 MPH to 10 MPH

RELATIVE HUMIDITY
Relative humidity is an expres-

sion of the actual amount of
moisture in the air compared to
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the total amount the air is cap-
able of holding at that tempera-
ture and pressure. A temperature
rise of 20 degrees that might
occur from sunrise to mid-after-
noon reduces the relative
humidity by about half, and a
temperature drop in early even-
ing causes relative humidity to
rise. When a cold front passes
over an area, the temperature
drop is usually accompanied by a
drop in humidity. The lower
humidity is the result of a change
in airmass from warm and moist
to cold and dry.

Preferred relative humidity for
prescribed burning varies from
30 to 50 percent. Under special
conditions, a wider range of rela-
tive humiditiesas low as 20
percent and as high as 60 per-
centcan produce successful
burns. When relative humidity is
as low as 20 percent, prescribed
burning is dangerous because
fires are more intense and spot-
ting is more likelyproceed only
with adequate precautions. When
the relative humidity is 60 per-
cent or higher, fires may not
burn an area completely or may
not burn hot enough to accom-
plish the desired result.

The moisture content of fine
fuel responds rather rapidly to
changes in relative humidity.
However, because there is a time-
lag involved for fuels to achieve
equilibrium with the moisture
condition of the surrounding
atmosphere, and because pre-
vious drying or wetting regimes
can influence fuel moisture, rela-
tive humidities by themselves
cannot be relied upon com-
pletely for predicting the success
or failure of a burn.

PREFERRED HUMIDITY:
30 to 50 PERCENT

TEMPERATURE
Low air temperatures of 20° to

50°F. are recommended for

winter burning because there is
less chance of raising foliage or
stem tissue to lethal tempera-
tures. Since killing temperatures
are easier to reach, air tempera-
tures of 80° to 95°F. are recom-
mended when summer burning is
used to control undesirable
species. The average lethal
temperature for cambium or
unprotected tissue is 135°F.

The effect of temperature on
moisture changes n forest fuels
is important. When sunshine falls
on the fuels, there are wide
differences between air and fuel
temperature. Moisture moves
readily from the warmer fuel to
air, even though the relative
humidity of the air may be high.

PREFERRED TEMPERATURE:
20° to 50°F.

RAINFALL
From 1/2 to 1 inch of rain is

desired 1 to 3 days before a
prescribed burn. This usually
insures soil will be moist and
deep organic layers will not be
burned. Damp soil also protects

small tree roots and micro-
organisms. This is a general rule
and certain situations may call
for dry duff if the burn is to
accomplish the specific objective
of exposing mineral soil for seed-
bed preparation, or elimination
of debris in site preparation.

Rainfall affects fuel moisture
and soil moisture. In winter, rain-
fall may be fairly easy to forecast
throughout the South; but in
summer, when shower activity
prevails, the prediction of rain-
fall at individual locations
becomes very difficult. For this
reason, the prescribed burner
needs some idea of amounts of
rain falling on the area to be
burned.

FINE FUEL MOISTURE
Fine fuel moisture is not a

weather element but is
influenced by relative humidity,
rainfall, and temperature. The
preferred range of actual fine
fuel moisture is from 7 to 20
percent. Burning when fuel
moisture is below 5 percent may
result in serious damage to young

MOISTURE CONTENT VARIES BY FUEL TYPES

WEATHER IS THE VITAL ELEMENT OF PRESCRIBED
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growth, overstory crowns, and
even the soil. When fuel moisture
is above 30 percent, fires tend to
burn slowly and irregularly,
resulting often in incomplete
burns that do not meet the
desired objectives. When very
heavy fuel buildup is burned,
moisture content should be near
20 percent to keep the fire from
getting too hot.

Relative humidity can control
moisture contents of fuels up to
about 35 percent. Liquid
moisture in the form of rain,
snow, or dew must contact the
fuel for moisture content to go
above 35 percent and the
increase depends on duration as
well as amount of precipitation.
For example, 1 inch of rain
occurring in 2 hours will not
produce as large a moisture gain
as 1 inch falling over a 12-hour
period. Different types of fuels
may reach different moisture
content levels under the same
humidity conditions. At 50 per-
cent relative humidity, wiregrass
may contain 8 percent moisture
content, long leaf pine needles 11
percent, and hardwood leaves 14
percent. Because of these natural
variations, the moisture values
recommended are only guide-
lines. On-the-ground knowledge

of fuels must be incorporated
into planning the prescribed
burn.

PREFERRED FUEL MOISTURE:
7 to 20 PERCENT

AIRMASS STABILITY
Atmospheric stability is the

resistance of the atmosphere to
vertical motion. A prescribed fire
generates vertical motion by
heating the air, but the strength
of convective activity over a

fire is affected by the stability of
the airmass. Strong convective
activity will increase the indrafts
into the fire and may result in
erratic fire behavior.

When the atmosphere is stable,
a small decrease in temperature
occurs with an increase in
altitude. Under very stable condi-
tions, inversions may develop in
which temperature actually
increases with height. Stable air
tends to restrict convection-
column development and pro-
duces more uniform burning con-
ditions. However, combustion
products are held in the lower
layers of the atmosphere,
especially under temperature
inversions, and visibility may be
reduced because of smoke
accumulation.

When the atmosphere is

unstable, there is a large decrease
in temperature with height. Once
air starts to rise, it will continue
to rise and strong convective
activity may develop over the
fire. Strong convection over
cleared areas burned for site pre-
paration or slash disposal would
be helpful in venting smoke into
the upper atmosphere. Strong
indrafts will help confine this
type fire to its prescribed area. In
extreme cases, the effect of air-
mass instability on fire behavior
may result in erratic spread rates,
spotting, and crowning. A burn
would no longer meet the pre-
scription especially in standing
timber, and might have to be
terminated.

Forecasts of low-level
stability, inversion layers, or
unstable conditions may be
obtained from fire-weather fore-
casters. Local indicators at the
fire site should also be observed.
Indicators of stability are steady
winds, clouds in layers, and poor
visibility due to haze and smoke
hanging near the ground.
Unstable conditions are indicated
by dust devils, gusty winds,
clouds with vertical growth, and
good visibility.

BURNING- USE THE WEATHER FORECASTS!
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FIRING TECHNIQUES

GENERAL
Various firing techniques are

available to help accomplish a
burn objective under different
weather, topography, and fuel
conditions. Burning objectives,
fuels, and weather factors must
be correlated closely with the
proper firing technique to
prevent harmful effects to the
forest resources. Atmospheric
conditions should be favorable
for dissipating smoke into the
upper air levels and away from

A prescribed burn in progress

smoke-sensitive areas such as

highways, airports, and urban
areas.

Based on behavior and spread,
fires either move in the same
direction as wind (head fire), in
opposite direction to wind (back-
fire), or at a right angle to wind
(flank fire). Any fire can be
described by these terms; for
example, a spot fire would devel-
op all three types if allowed to
burn long enough. The head fire
is the most intense because of its

faster spread rate (10 to 20
chains per hour), wider burning
zone, and greater flame lengths.
The backfire is the least
intensehaving slow spread rates
(1 to 3 chains per hour), a

narrow burning zone, and short
flames. The flank fire intensity is
intermediate.

When slight variations in fuel
volumes or prescribed weather
conditions occur, consider com-
bining two or more firing tech-
niques to achieve the same result.
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BACKFIRE

The backfire technique con-
sists primarily of backing fire
into the wind. Fire is started
along a prepared base line, such
as a road, plowed line, stream, or
other form of barrier, and
allowed to back into the wind.
Research indicates that variations
in windspeed have little effect on
the rate of spread of fire burning
into the wind. Normally, such
fire proceeds backward at a

speed of from 1 to 3 chains per
hour. This technique is perhaps
the easiest and safest type of
prescribed fire, provided a steady
wind (speed and direction) pre-
vails. It produces minimum
scorch and lends itself to use in
heavy fuels. Some disadvantages

are the time-consuming progress
of the fire and the need for
interior line plowing at frequent
intervals, usually every 10 to 20
chains, to insure burning out of
the strips. Stronger wind veloci-
ties (4 to 10 m.p.h., ground
level) are desirable in utilizing
this firing technique so that
smoke is well dissipated, and
heat is prevented from rising di-
rectly into tree crowns. Burning
on slopes has an effect similar to
wind on rate of spread. Down-
slope fires burning in the Pied-
mont, for example, would give
much the same results as back-
fires in flat country.

Factors in using
backfire technique:
A. Use in heavy rough

Use in small sawtimber nd

sapling-size stands, and planta-
tions 12 to 15 feet or more in
height

Normally results in minimum
scorch (about 0 to 40 percent)

Can ignite large areas in short
time

Can cost more due to additional
plowing needs on interior lines,
and extended burning periods
resulting from slower movement
of the fire

Not flexible once interior lines
are plowed

Requires stronger steady winds
(optimum: 4 to 10 m.p.h.,
northerly or westerly)

Always secure base control line
with burned-out strip.
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STRIP-HEAD FIRE
The strip-head fire involves

setting a line, or series of lines, of
fire upwind of a firebreak in such
a manner that no individual line
of fire can develop to a high
energy level before it hits either a
firebreak or another line of fire.
The strips vary in width depend-
ing on stand density, type,
amount, and distribution of fuel
and desired results. Usually,
strips should be about 1 to 3
chains apart. Frequently, a com-
bination of strip-head fire and
backfire is used to treat an area.
The base control line would be
treated with a backfire, then the
remainder of the area treated
with strip-head fires. Compensa-
tion for minor wind direction
changes can be made by altering
the angle of strip fire with the
base line. Also, adjustments for
fuel density and composition can
be made by altering strip widths.
This method permits quick firing
and smoke dispersal under
optimum conditions.

Occasionally, on small areas
with light and even fuel distribu-
tion, a head fire may be allowed
to move over the entire area
without stripping to better
accomplish the objective. Where
this method is usable, it would
cut down on the areas of in-
creased fire intensity that would
occur at junctures of strip fires
burning together. Caution - Be
sure the fire will not escape
control. Burn out a strip down-
wind with a backfire wide
enough to control the head fire.

Factors in using strip-head
firing technique:

Successful winter use requires
cooler weather (200 to 50°F.)

Can be used in most fuels except
very heavy roughs

Use in medium-to-large saw-

timber. May be used for annual
plantation maintenance burns
after initial fuel reduction has
been done

0. Can be used in flat fuels such as
hardwood leaves

Is a good method for brownspot
control

It is fastfacilitates burning
larger blocks quickly

Can be used when relative
humidity (40 to 60 percent) and
fuel moisture (10 to 20 percent)
are relatively high

Needs just enough wind to carry
fire (2 to 5 m.p.h., ground

speed)

It is generally cheaper, requiring
fewer plowed lines

Can be used in summer or winter
for hardwood control

System is flexible; can easily be
adjusted for minor wind shifts
up to about 45°

Always secure base control line
prior to area firing

Flame heights will increase

where head fires burn into the
previous line of fire and thus
increase scorch possibilities.
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