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Fire behavior and carbon emission of Pine Qak Forests
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Abstract:Two methods which are Behave plus 5.0.5 and Consume 3.0 were applied to establish fire behavior pre—
diction and carbon emission for Southwest Guangxi. The fuel loading spatial distribution site conditions and climat—
ic factors collected in southern Guangxi were used in a case study to simulate different forest fire behavior tendency
fuel consumption and carbon emission by using BehavePlus model and Consume model respectively. In different
stands there existed significant difference in the fuel loading Pinus massoniana forest not only are inclined to lead
to surface fire but also the surface fire could be easily transformed into crown fire when wind speed over
15 m e+ s~ and Pinus massoniana-Castanopsis hystrix-Litsea glutinosa forest could be easily transformed into crown
fire when wind speed over 20 m * s~'  while Pinus massoniana-Lithocarpus pasania Lithocarpus pasania-Pinus
massoniana and Quercus griffithii forests are likely to lead to surface fire but not crown fire. This study would pro—
vide some basic data for the influence of regional climatic variation caused by forest fire.
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Table 1 ~ General Situation of sampling plots
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Table 2 Fuel moistureof different forest types Table 3 Variance analysis of different forest types
Forest Type I I} I v \ F
5. .3 . .
1 h /% 15 22 22 21 23 43 4 1.363.990.021
1h 5.11 15 0.34
10 h 1% 16 23 23 22 24
10. 54 19
100 h 1% 724 24 23 26 0.34 4 0.08 3.65 0.029
/% 235 102 102 137 155 10 h 0.34 15 0.02
1% 182 136 120 141 194 0.68 19
0.08 4 0.02 4.86 0.010
/% 62 94 98 75 147
100 h 0.06 15 0.00
1% 80 75 60 70 85 014 19
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Fig. 1  Vertical distribution of fuel loading in different forest types
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Table 4  Comparison of predicted and observed

values of ROS in different forest

Table 5 Comparison of predicted and observed values of

fireline intensity in different forest

R? R?
I y = 1.148 5x -0.052 2 0.861 6 I y=1.339 Ox +3.366 4 0.713 3
I y=1.195 5x —0.055 4 0.8823 I y=1.3422x+2.383 3 0.8228
Il y=1.189 0x —0.082 9 0.850 1 Il y=1.381 9x —6.503 7 0.614 4
\Y y=1.2559x-0.021 3 0.907 7 \% y=1.478 0x —5.65 42 0.775 5
\ y=1.1812x-0.022 1 0.9320 \ y=1.380 6x-3.1959 0.826 4
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Table 6  Comparison of predicted and observed values

of fire length in different forest types

12.76% (V) R
24.98% 25.08% 25.00% ~29. 34% I y=1.0802x+0.018 8 0.3136
24.78% I y=1.1168x-0.0006  0.6148
I y=0.968 6x -0.077 3 0.3853
7.51% 8.74% 14.07% 26. 74%  25.06% - I\ y=0.857 0x -0.042 5 0.505 8
30% % y=0.845 2 -0.021 7 0.550 8
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Table 7 Fire behavior of different forest types
/ / /
(kw * m™?%) (kw *m™1) (kw*m™") /m /(m* min~")
I 1771 2 860 1.7 14.3
I 3746 26 2277 2.7 11.1
I 3723 26 1 870 2.5 13.6
v 4 644 33 382 1.2 10
\Y 2 636 10 3915 3.5 7.5
8 8 I I5mes™
(conditional crown fire) 10 961 kw * m ™' 11.5m * min~'
N 4
“ 7 2
. I W 2
3 ( N N )
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Table 8 Fire behavior of different forest types with different wind speed
/ /
(m+s™) / (kwem™') /m : (kwem™") /m
(m * min~") (m * min~")
I 1 0.1 2 0.1 0.5 489 1.7
3 0.7 2 0.5 1.4 1 336 3.2
5 1.8 3 1.1 2.6 2 487 4.9
10 2.2 5 1.6 6.6 6253 9
15 3.7 8 2.2 11.5 10 961 13.1
20 5.4 11 2.7 17.2 16 407 17.2
25 7.5 15 3.3 23.6 22 477 21.2
I 1 0.4 26 0.3 0.4 374 1.4
3 0.9 28 0.4 1 1023 2.7
5 2.0 30 0.8 1.8 1905 4.1
10 2.5 37 1.2 4.5 479 7.6
15 3.9 45 1.7 7.9 8 395 11
20 6.9 55 2.5 9.6 10 259 12.6
25 7.8 66 2.5 9.6 10 259 12.6
m 1 0.4 27 0.4 0.3 281 1.1
3 0.9 29 0.5 1 769 2.2
5 1.9 31 0.7 1.8 1432 3.4
10 2.4 37 1.1 4.5 3 600 6.3
15 3.8 45 1.4 7.8 6 309 9.1
20 7.5 55 1.8 9.5 7643 10.3
25 7.7 65 1.8 9.5 7 643 10.3
v 1 0.6 34 0.4 0.4 514 1.7
3 1.1 35 0.5 1 1 404 3.3
5 2.0 37 0.5 1.9 2 615 5.1
10 2.6 45 0.8 4.8 6 573 9.3
15 5.7 54 1.0 8.5 11 521 13.6
20 7.8 4 1.5 12.7 17 246 17.8
25 8.1 76 1.7 14 19 46 19
\Y 1 0.2 10 0.2 0.2 187 0.9
3 0.8 11 0.5 0.5 510 1.7
5 1.8 12 1.1 1 950 2.6
10 2.3 15 1.7 2.5 2 389 4.8
15 5.7 19 2.3 3.3 3134 5.7
20 6.5 24 2.7 3.3 3134 5.7
25 7.7 29 3.3 3.3 3134 5.7
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Fig.2 Active ratio of crown fire with different wind speed
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Fig.3  Consumption of fuel combustion of different forest types
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Fig.4 Main carbonaceous gases emission from the fuel burning of different forest types
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