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Firebehavioris describedby severalindicators, which include:

Ç Spread rate and direction

Ç Intensity(fireline intensity, flamelength, heatper area)

Ç Crown fire (occurrenceand characteristics)

Ç Spot fire (occurrenceand characteristics)

Ç Extreme behaviors(e.g.: fire whirls, eruptivepropagation, etc.)

Ç Size
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Fire behavior is commonly defined as the manner in which fuel 

ignites, flame develops, and fire spreads, as determined by the 

interaction of fuels, weather, and topography (Pyne1996)
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Fireignition and spread needthe contemporarypresenceof three

elements:

Fuels

Heat/EnergyOxygen FireTriangle

Combustion

(C6H10O5)n + O2 + INITIAL HEAT CO2 + CO + H2O + HEAT

Endotermicphase Esotermicphase



HeatTransfer

b) Radiation(++)

c) Convection(++)

d) Mass Transport(++)

e) Conduction(ð) 

a) Losses(towardssoiland atmosphere)

Combustion

(C6H10O5)n + O2 + INITIAL HEAT CO2 + CO + H2O + HEAT
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HeatTransfer

a) Losses(towardsthe Atmosphere)

Largeamountsof the heat released(30%, or

more) are dispersedin the atmosphereby

smoke,gasesandparticulates

Greece, July2009

a) Losses(towardsthe Soil)

About 5-15% of the heat releasedis adsorbed

and transmitted towards organic matter and

mineral soil: it changesthe physical,chemical

andbiologicalpropertiesof a soil
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HeatTransfer

b) Radiation

The heat transferred by waves through the

neighboringareas

The most relevant form of heat transfer when wildfires spread with stable

atmosphere(limited wind speedandslope), andin the first phasesof fire spread

with E= radiative heat released by a body, in W m-2; Ů= body 

emissivity (from 0 a 1); s= 5,67 x 10-8 W m-2 K-2; T = body 

temperature, in K

The heat released by radiation is determined 

by the Stephan Boltzmann lawé

4E Tes=
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c) Convection

Twotypesof convection:

Transfer of heat through the movement of

fluid masses(gasesandsmoke)

Free convection: fluid masses

movementis only relatedto the 

differencesin density(temperature)

Forcedconvection: fluid masses

movementis not free, and is altered

by externalforces(e.g.: wind)
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HeatTransfer



d) Mass Transport

Spotting: the heat is transferred by the

movementof burning firebrands

e.g.: small and light firebrandscan cover greatdistance, but commonlytheyland

completelyestinguishedor too limited heatto originate new ignitions

To be effective, the firebrands

must haveenoughheatto 

produce new ignitions, when

theytouch the ground

HeatTransfer

Finney, 2004

ForestFireBehavior M.Salis, Sept2016



Wildfire Behaviorand EnvironmentalFactors

a) Topography

b) Weather

c) Fuels

Firebehaviortriangle is not necessarily

equilateral, sinceit dependson local conditions!!

d)   Human Factors

CometProgram
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Wildfire Behaviorand EnvironmentalFactors

a) Topography

Slope

Aspect

Elevation

Slope:

- Smokecolumnseffectson fuel pre-heating

- Draftsand upslopewinds

- Surfaceheatedby tilted flames

- Radiant& convectiveheat, spotting

Aspect:

- Fuelmoistureand temperatures
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b) Fuels

Ground Fuels

Surfaceand Aerial (Crown) Fuels

Wildfire Behaviorand EnvironmentalFactors

SurfaceFires Crown Fires

Ground Fires
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