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The Effects of Wind on Surface Fire Spreading under Marginal Burning Conditions
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Abstract

Early burning is a fuel management used around the world to reduce wildfire severity. For safety
implication, early burning is typically conducted under marginal burning conditions, i.e. damp fuel and cold
weather, so that the resulting fire intensity is low. Since the financial cost of early burning is expensive,

accurate calculation can decrease number of unsuccessful burning. Nowadays, moisture content of fuel is
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used as a sole factor to predict fire severity. However, wind is also a factor that influences fire spreading.
Therefore, a physical model based on Large Eddy Simulation (LES) was used to study the effects of wind
on heat transfer from surface fire to unburned surface fuel ahead of the flame front. The fuel bed size
was 0.4 m width 0.8 m length and 0.1 m depth. The surface fuel properties were that of dry leaves in dry
deciduous dipterocarp forest. For the surface fire spreading at the rate of spread (ROS) of 0.025-0.041
m/s with fire line intensity in the range of 296-420 kW/m in this study, The model results showed that
increasing wind speed from 0 — 1.2 m/s reduces the rate and amount heat transfer from surface fire to

surface fuel ahead. The ratio of heat absorbed by surface fuel to the heat released from surface fire was

in the range of 0.002-0.009%
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