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Numerical Simulation of a Forest Fire Spread
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ABSTRACT: In the present study, a forest fire spread was simulated with a three-dimen-
sional, fully-transient, physics—based, computer simulation program. Physics-based fire simul-

ation is based on the governing equations

of fluid dynamics, combustion and heat transfer.

The focus of the present study is to perform parametric study to simulate fire spread through
flat and inclined wildland with vegetative fuels like trees or grass. The fire simulation was

performed in the range of the wind speeds

and degrees of inclination. From the results, the

effect of the various parameters of the forest fire on the fire spread behavior was analyzed
for the future use of the simulation in the prediction of fire behavior in the complex terrain.
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Fig. 2 Grassland fire simulation.
(http://www2.bfrl.nist.gov/userpages/wmell/public.html)
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(a) Fire of grassland
(case 1-3)
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(b) Fire of trees on flat terrain (c) Fire of trees on inclined

(case 5-7)

terrain (case 8-10)

Fig. 3 Computational domain for the various cases.
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Table 1 Cases for numerical analysis

Wind
Case| Velocity Fuel Groggd
(m/s) element condition
1 2
5 2 flat (0°)
grass
3 6 inclined
4 4 (+15°, -15°)
5 2
6 4 flat (0°)
7 6
3 9 grass, trees
9 4 inclined (10°)
10 6
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(a) Wind velocity
=2m/s

(b) Wind velocity
=6m/s

Fig. 4 Snapshot of grassland fire simulation.
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Fig. 9 Transient fire spread on the inclined surface (grass+tree, wind velocity = 2 m/s).
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Fig. 10 Transient fire spread on the inclined surface (grass+tree, wind velocity = 6 m/s).
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