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Analysis of Forest Fire Spread Rate and Fire Intensity by a Wind Model
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ABSTRACT

Forest fire spread and intensity were modeled as a function of wind and fuel. Spread rate and intensity
of forest fire were related to weight and thickness of forest fuel beds and to wind speed. Forest fire spread
rate and fire intensity were differentiated according to wind speed. Rapid wind speed causes a faster
forest fire spread rate and greater fire intensity than does slow wind speed. Relative burning time of the
fire from beginning to end in the model was 161 sec at a wind speed of 0.5 m/sec and 146 sec at 1 m/sec
on the model. Average forest fire spread rate was 0.014 m/sec at a wind speed of 0.5 m/sec and 0.020 m/
sec at 1 m/sec. Average fire intensity was 0.183 kW/m at a wind speed of 0.5 m/sec, 0.259 kW/m at 1 w/
sec. Fire intensity was greater when forest fire spread rate was rapid.

Key words : forest fire spread rate, fire intensity, wind speed, forest fuel bed.
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Fig. 1. The manufactured model for predicting of fire spread
according to wind-speed change.



Chae and Lee : Analysis of forest fire spread rate and fire intensity according to wind speed by model 215

A3 5E ol8ste AHEe) A= ST

23 AE 9y

Ahge] ghids 9 Asg £ 8l BES
3sEsle 37he] (1, 2, 3 positionyE FHOH,
7t 49 Azl B3 130] He ARFE A W
A, 2/30] He AR FTRA, A= 23s 3HA
2 FESIAT 2ol AlREA e wi7kAY ARt
& FHEE 2g8em 7t Fd =2dke s
(head of fire)?] AIZHE o]-83ld ZFolAe] F&8
glol W& 2o Axe} IIEEE FAsIHoH, =
Fol|xe] Hsl= EXE o831t

o

L 3 % O

3.1. AHEO| b Kol AT

Table 1= EHo) 93t 1HE9] kG es} =g
Ueld Aeg A8Fe FAE 6emoll FAT
0.0071 kg/m* | AR FRIFL 25-35% U
E&o] B3E 05msec, 1 misecE FIUE o &
Z0A A1713e] BAE w9l Aol

$49] Wizl uje} AkEe] Shikgwol Zier) 2
Al JElUar slem, whslyt AlRtEelA] g wi7kA]
2] AIZEe ZF& 0.5 mysecollXE 161%, 1 mysecollA]
= 462 AR AAEE o2 veR

ARE9] ST 0.5 misecol e H 0.014 m/
sec, 1 m/secollA] 0.020 m/secE 0.5 m/secel] H]5}
oF 1A= wi=A JeRdth

A9l A= 0.5 misecolAE 0.183 kW/m, 1 m/
secoll e 0.259 kW/mE 0.5 m/secol] Bl&l] <F 14
HIYE 2o)7) whom, SkEwrt wad e 7
T B & o= Vel

G H I

A: 3 position for measurement of forest fire spread rate and
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at wind speed 0.5 m/sec. C: Ignition point, D~I: burning test
on the model.

Fig. 2. Experiment of burning for forest fire spread rate and
fire intensity by birch toothpick on the model.
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Table 1. The comparison of fire spread rate in this study and fires spread rate by Johnson(2001).

0.5 m/sec 1 m/sec 0.5 m/sec 1 m/sec Johnson
Time(sec) ROS(m/sec) Intensity(kW/m) Time(sec) ROS(m/sec) Intensity(kW/m) ROS (m/sec)
1 position 36 0.008 0.102 24 0.013 0.166
2position 54 0.013 0.166 36 0.020 0.255
3position 78 0.022 0.281 60 0.028 0.357
Finished 161 146
Mean 0.014 0.183 0.020 0.259 0.023~0.040

Time : Time of fire start and end. ROS : Rate of forest fire spread. Intensity : Fire intensity. Johnson: Result of

ROS test by Johnson(2001)
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Fig. 3. The relationship of forest fire rate and fire intensity at each wind speed.
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