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The traditional method for simulating the behaviors of forest fire is to use a single ellipse to represent all of the

fire points in fire scene, which has many disadvantages, ¢. g .,

the simulated result is quite different to the real

situation, and it is mainly based on 2D. As a result, the represented information is limited. In this paper, the most
widely used Rothermel fire spreading model and the principal of Huygen were adopted to simulate the behaviors
of forest fire in different position and wind direction, and the results were shown by pseudo-particle system in
3D, which could not only get the area of fire suffering, the direction of fire spreading and the size of fire, but also
provide realistic simulation to observers. The method has been successfully applied to Zhangpu forest in Fujian

Province.

Key words Virtual forest landscape, Forest fire spreading, Forest fire model, Particle system, 3D visualiza-

tion.
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Fig.1 Borderline of simple forest-fire spread.

* KT Ignition fire-point;a) Ml Short axis of the ellipse; b) £ #l Long
axis of the ellipse; ¢) 4 B & x4 E .09 BE B Distance from focus

1o center of the ellipse.
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Fig.2 Process of forest fire spread in the principle of Huygen.
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Fig.3 Partition of fire-field under some speed of wind and some degree
of slope.
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Fig-4 Principle of simulating forest-fire by improved particle system.

a) RIS HE Y alpha 58 T £ 7E 11 M A S0P Continuous texture with Al-
pha channel;b) A & B3 B F Result of simulatiog by this method.
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Fig.5 Flow chart of implement on visualization of forest-fire spreading-
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Table 1 Parameters and its value for input based on Pinus massonniana
and Cunninghamia lanceolata

E 3 E30 BE
Type Value
BEE I 0.6
Fuel loading il 0.2
(kg-m™?) i) 0.5
v 0.04
Vi 0.12
ZENSHAK 1 9800
Surface to volume ratio [l 9800
(I'm™ %) il 9800
I\ 4900
A% 4900
el I 8
Fuel moisture content I 7
(%) ] 8
I\ 100
A% 150
BRI Fuel bed depth (m) 0.15
BLFHEPE Particle density (kg-m™) 500
BT KA AR Particle low heat content (kJ kg ™) 8600
&R Total mineral content (%) 0.8
HY ¥ & B Effective mineral content (%) 0.8

i T EHE B Moisture of extinction, dead fuel (0.01%) 0.18
3%, A 6 Wind speed and direction (m*s™!) S A Input
YEE 3 6] slope and direction (°) # A Input
T.FHEE0~0.6 cm Dead fuel 0~0.6 cm; [. TH#A¥ 0~2.5cm
Dead fuel 0~2.5 ems [ . T4#2% 2.5~7.5 cm Dead fuel 2.5~7.5
em; V. BEFRE Live herbaceous fuel; V. B KA SR HE Live
woody fuel.

Be TRALHERMATAEEKR

Fig. 6 Process of forest fire spread under no wind and no slope.

a) KBIFEERTE State of initiation; b) S min J5 it A EREAKE (L AT
1 465.3 m®)State of fire spread after S minutes (suffering area; 465.3
m?); ¢)10 min j5 KB ERE (L A EH 877.4 m?) State of fire spread
after 10 minutes (suffering area: 877.4 m?);d)1 h IS A BEIERE
(LA 48 509.1 m?)State of fire spread after 10 minutes (suffering
area; 48 509.1 m?).
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Fig.7 Process of forest fire spread under wind speed of 2 m-s ™ {direc-
tion is left).

a) KAIRIERIR T Stare of initiation;b) 5 min JEiT X EEREGT A AR
2170.2 m?)State of fire spread after 5 minutes (suffering area: 2 170.2
m?); c)10 min j5 K BERZE G K 7 816.5 m?)State of fire spread
after 10 minutes (suffering area; 7 816.5 m?);d) 1 h JSAI A BERE (T
KTEFR 256 100.9 m?)State of fire spread after 10 minutes (suffering area:
256 100.9 m’).
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