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Effects of humus particle and combustion depth on combustion temperature of

underground fires in Larix gmelinii plantations

GAO Bo, YIN Sainan, HAN Xiyue, SHAN Yanlong* , ZHANG Guojiang, YU Bo, JIANG Yusen, WANG Mingxia
Forestry College of Bethua University, Jilin 132013, China

Abstract; Underground fire is a kind of burning phenomenon which is difficult to control in the forest. It is very harmful to
the forest. The temperature released by burning affects the spread of underground fire. Taking Larix gmelinii plantation in
Daxing’ anling area, one of the areas with frequent underground fire in China, as the research object, effects of humus
particle size and combustion depth on the combustion temperature of underground fires were studied by the indoor control
simulation of scorching experiment data. There were significant differences in the effects of different particle sizes and depths
of humus on the maximum combustion temperature under different land classifications ( P<0.05) ; there were significant
differences in the effects of different land classifications, particle sizes of humus and their interaction on the maximum
combustion temperature under different depths ( P<0.05). Among five types of humus, the highest combustion temperature
was at the particle size <80 mesh and the depth of 12 ¢m. The combustion temperature of underground fire was higher
under the condition of tatoudianzi and meadow bog, especially in tatoudianzi. Depth, distance and humus particle size could
be used as independent variables of the prediction model under the conditions of slope mountains, meadow bog and

agricultural land, while depth and humus particle size could be used as independent variables of the prediction model under
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the conditions of tatoudianzi and flat mountains, and all the models passed the significance test ( P<0.05). The results can
provide scientific basis for the prevention and control of underground fire and the development of fire fighting equipment in

this area.
Key Words: forest underground fire; humus; Larix gmelinii plantation; combustion temperature ; prediction model
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Table 1 Basic information of sample plots

2 R G Mtz AR zilES
Land classification Altitude/m Latitude and longitude DBH/cm Age/a Crown density
A3 1L H Slope mountains 566.0 124.04°F,50.34°N 22.4 22 0.7

B 341 F Tatuodianzi 406.3 124.09°E,50.32°N 22.5 27 0.5
FKIZHs Meadow bog 379.7 124.11°E,50.30°N 21.2 26 0.8
JeH 11 H Flat mountains 407.2 124.08°E,50.30°N 20.6 28 0.8

4 FIHL Agricultural land 553.8 124.02°F,50.35°N 14.8 16 0.7
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Fig.1 Experimental apparatus for simulated combustion
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Fig.2 Multiple comparison of the effects of different humus particle sizes on the maximum combustion temperature of underground fire
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Fig.3 Multiple comparison of the effects of different depths on the maximum combustion temperature of underground fire
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Fig.4 Multiple comparison of the effects of different depths on the maximum combustion temperature of underground fire of different

humus particle sizes in Tatuodianzi
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Fig.5 Multiple comparison of the effects of different land classifications on the maximum combustion temperature of underground fire

under different humus particle sizes(3cm)
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Fig.6 Multiple comparison of the effects of different land classifications on the maximum combustion temperature of underground fire

under different humus particle sizes( 6cm)
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Fig.7 Multiple comparison of the effects of different land classifications on the maximum combustion temperature of underground fire

under different humus particle sizes(9cm)
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Fig.8 Multiple comparison of the effects of different land classifications on the maximum combustion temperature of underground fire

under different humus particle sizes( 12cm)
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R2 TR TH T ANRLRRERMER

Table 2 Prediction model of combustion temperature of underground fire spread under different land classification

; SIS "
HiZK Land classification N X R? P FH Model
Entering variable

A3 1L Slope mountains AL P JE5E ORAS 0.699 0.033 y=232.375+17.096x, +9.383x,+0.530x,
3 4] T Tatuodianzi WREE T BRI A2 0.811 0.003 y=357.907+23.138x, +0.654x,

K i Meadow bog R BERY A TORAR 0.716 0.000 y=155.176+18.079x, +7.847x,+2.084x,
A FIH Agricultural land WAL PR JE5H BORiAE 0.533 0.010 y=271.732+14.803x, +6.048x,-0.775x,
T 1L Flat mountains B A POk A 0.446 0.002 y=154.214+15.127x, +1.159x,
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