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Abstract: Masson Pine is characterized by barren tolerance and rapid growth, and it is the main afforestation tree in south China, But its
ability to resist fire is weak, in case of fire, it is very apt to causes severe personnel casualty and property losses. This research predicted
different ages of Masson Pine forest firebrand ignition and fire type under different wind speeds, calculated fireline intensity; surface fire
and crown fire” s spread speed and length; crown fire transition ratio and active ratio, based on Rothermel model. The predicted results
were compared with those measured by laboratory burning experiment to test the performance of the model. The results showed that
extended Rothermel model has best equation in rate of spread, the predicted values of fireline intensity were higher than observed ones,
and the predicted values of fire length were decreased with the increase of forest age; 20 a Masson Pine plantation has highest surface
fire spread speed and fireline intensity, and its active ratio is higher than other forest type; 10 a and 20 a Masson Pine plantation’ s
transition ratio is higher than average value, all of 50a Masson Pine plantation’ s parameters are lower than other forest type. Fuel bed
moisture content has a greater influence on surface fire behavior, crown base height and understory shrubs growth is crucial for crown
fire, Especially in the dry season, periodically remove understory shrubs and surface fuel is necessary, In addition, different management
measures is needed in the different forest age of Masson pine plantation forest fire management.
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L P1 P2 P3 P4 P5
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Fig.1 Comparison of predicted and observed values of ROS in different forests
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Fig.2 Comparison of predicted and observed values of fireline intensity in different forests
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Fig.7 Pinus massoniana plantation transition ratio form surface fire to crown fire (a) and active crown fire ratio (b)
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Fig.8 Pinus massoniana plantation crown ROS (a) and crown fire length (b)
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Fig.9 Pinus massoniana plantation crown fire intensity
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Table 2  Pinus massoniana plantation potential fire behavior and fire types of the fuel models

Iy P1 P3 P4 P5
KIS (kJ/m®) 3540 3598 3599 3540 3455
b A R I (kw/m) 154 191 206 293 276
P et K 5 9 [ (m/min) 8.6 8.1 5 75 75
RN RETE (%) 14 17 14 12
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