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Abstract

Early Burning is an essential tool for foresters around the world to reduce fuel accumulation and prevent
the occurrences of high intensity wildfires. To conduct early burning, it is necessary to control the surface
mineral soil’'s temperature not to exceed 85 degree Celsius as it will affect the structure of organic matter
and microbe in surface mineral soil. The calculation of heat transfer from surface fire to surface mineral
soil is such a crucial thing. Currently, soil moisture content is used as an only factor for estimating surface
mineral soil temperatures during the fire. However, wind is another factor that obviously influences
surface fire behavior which in turn affects heat penetration into surface mineral soil. Therefore, a
simplified model based on heat transfer was used to study the effects of wind on heat transfer from
surface fire to surface mineral soil underneath the fire. The fuel bed size was 0.3 m width, 0.6 m length,
and 0.05 m soil depth. It was found that the backing fire shows a higher effect on surface soil
temperature increasing. At the soil depth of 0-0.02 m, the average and maximum temperatures of soil
were 422.68 K and 472.03 K, respectively, for backing fire. ~While the average and maximum
temperatures of soil were 393.95 K and 450.46 K, respectively, for heading fire. At the soil depth of 0-
0.05 m, the average and maximum temperatures of soil were 317.86 K and 327.13 K, respectively, for
backing fire. While the average and maximum temperatures of soil were 308.17 K and 318.91 K,

respectively, for heading fire.
Keywords: Early burning, Soil temperature
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