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Abstract: [ Objective | Dry branches are continuous combustibles in the vertical direction and are the key
to the conversion of surface fire to canopy fire.The combustibility of dead branches in the pure forest of Pinus
armandii was investigated so as to evaluate its danger of causing canopy fire. [ Method | After setting plots of
Pinus armandii pure forests, which continuously distribute in Yunnan natural centre of forestry, northeastern
Kunming, during the forest fire period between 2018 and 2019, field investigation was carried out, samples were
collected and laboratory combustion test was carried out. Combined with field conditions and laboratory
analysis, moisture content, fuel load, heat values, ignition time, flame holding time, flameless combustion

maintenance time and other indicators were used to study the combustibility of the dead branches of Pinus
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armandii in order to evaluate the risk of crowning fire.[ Result |In the forest fire period , the moisture content of
the dead branches of Pinus armandii forest was 5.97%~15.66%, the fuel load was 0.09~0.57 kg/m*, the heat
values were 17 291~18 812 kJ/kg, and the ignition time was 3.5~4.1 s.The flame holding time reached 9.2~
16.39min, and the flameless combustion was maintained for 26~36 min.[ Conclusion ] The moisture content is
very low, fuel load is small, but ash content of pure forest of Pinus armandii reached a high level.In the critical
period of fire prevention, the dead branches of pure forest of Pinus armandii are easily flammable. As long as
there is a fire source, it is easy to be ignited.In the event of a fire, the fire is likely to burn along the surface of
the dead branches, spreading among the dead branches to the canopy and convert to canopy fire.

Keywords : moisture content;fuel load ; combustibility ; canopy fire ; Pinus armandii; Kunming
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Tab.l Stand characteristics of Pinus armandii Forest in Yunnan natural centre of forestry

TR TG DBem TAIE T fim  WSE A

VINES Mgtk /m REr° . _ L. BT
Average Average diameter Average height Canopy  (¥k-hm™)
Forest area Altitude  Slope Samples
height of tree of breast of branch closure  Density
R
2100 15 7.5 10.6 1.5 0.7 2550 3
Changchong mountain
JEER e
2210 10 6.8 9.8 1.9 0.8 3733 6
Motianling
I35 L
1970 15 9.2 11.6 1.6 0.7 2650 6

Yuanbao mountain
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Tab.2 Physic characteristics of dead branches of Pinus armandii forest in Yunnan natural centre of forestry

FRIX TR #Hoht/ (kg-m™) NAEWELC KA E % /(T -kg™)
Forest area Moisture content Fuel load Ignition temperature  Ash content Heat values
Kl
14.61+1.05 0.35+0.09 274 6.89 18 812
Changchong mountain
R
12.99+1.11 0.38+0.19 285 7.74 17 291
Motianling
AN

7.37+1.40 0.13+0.04 279 5.32 17 579

Yuanbao mountain
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Tab.3 Combustion parameters of dead branches of Pinus armandii forest in Yunnan natural centre of forestry

KHEIREEC KGR em  JIAAEREE /min AR/ (kw-m™®)  SIBARTIRs  BEBIER/%

HRIX o .
Flame Flame Holding time Heat Ignition Burn loss
Forest area
Temperature height of flame radiation time rate
Kl
557 55 9.2 3.36 4.0 71.35
Changchong mountain
JEE R e
578 42 16.9 2.85 4.1 70.56
Motianling
[ 5 11
546 74 8.9 4.25 35 78.38

Yuanbao mountain
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Tab.4 Flameless combustion characteristics of dead branches of Pinus armandii forest in Yunnan natural cen-
tre of forestry

X TeIERR B /C TSR BE ARG (ew-m™)  TOIEHRBELERF IS (8] /min
Temperature of flameless Heat radiation of flameless Maintenance time of flame-
Forest area
combustion combustion less combustion
Kl
452 3.21 26
Changchong mountain
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Motianling
e
374 4.14 30

Yuanbao mountain
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