Fire Behavior




Why is Understanding/Predicting
Fire Behavior Important?

* Need to predict fire behavior in order to
meet our goals and objectives of the burn

e Need to predict fire behavior to insure the
prescribed burn is safe and stays within
the burn unit

e Need to predict fire behavior in case fire
escapes and turns into a wildfire.




Growing season burn
under dry conditions

Cool season burn under
the 80-20-20 rule

There are many factors to consider when developing a fire plan.
Fire intensity can be very different depending on factors such as
drought, temperature, relative humidity, wind speed and others.
Some objectives may be for the fire to avoid motts (groups of trees)
or reduce damage to large trees. Other objectives may be to have
a higher intensity fire for restoration. The burner must understand
the fire behavior over a wide range of environmental conditions.




Temp>100; R.H.<25%, Wind-speed=6-15 mph, ;
Dead 1-hr fuel moisture <6%, Fuel Load>1000 lbs/ac 08/] 8/2003

x We became frustrated by the obvious need for
an active burning program in our area.

x Most ranchers were afraid of the liability or did
not know how to implement fire to manage their
rangelands.

x Work we had done since the early 1980s clearly
showed the benefits of fire.

x A burning association could build confidence in
prescribed fire and support from the local
community.



How Does Fire Spread
Through the Fuel?

e Fire spreads as a result of fuels ahead
of the fire being preheated to their
ignition point.

e Heat is required to drive moisture
from fuels before they can support
combustion.




How Does the Environment
Affect Fuel Moisture?

eFuels are constantly exchanging moisture
with the surrounding air.

eDuring periods of high humidity and
precipitation there is a net gain in fuel
moisture.




How Does the Environment Affect
Fuel Moisture? - continued

eHowever, when the air is dry, with low
humidity, fuels are giving up moisture.

eAlso, shade either from woody plants or
clouds will affect fine fuel moisture as well
as damp or wet soils.




Five critical factors determine
appropriate burning conditions in
rangelands (Wright&Bailey 1982)

e Temperature
e Relative Humidity

e Wind Speed
e Fuel Load

¢ Fuel Moisture

Critical factors are often condensed into three measured variables:
1) Temperature, 2) Relative Humidity, and 3) Wind Speed
80-20-20 (West Texas)
80-40-15 (Oklahoma)




Most variable over

space and time—» WEATHER

* Fuel Characteristics

Fire behavior is most affected by weather, fuels, and topography. A
prescribed burn manager must understand the relationship
between these three factors when designing and implementing a
burn plan.






