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Estimation of Biomass of Pinus densiflora Stands Burnt
Out by the 2005 Yangyang Forest Fire
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ABSTRACT

The biomass of Pinus densiflora stands burnt out by the 2005 Yangyang forest fire was esti-
mated based on the grades of fire severity; light, moderate and heavy. In order to measure the
post-fire ground biomass in kg/ha, the ground fuels including shrub layer were collected and
weighted and the crown biomass was estimated using allometric regressions and leaf area index
for dry weight of P. densiflora. The pre-fire biomass was assumed to be equal to that of non-dam-
aged P. densiflora stands having the same characteristics. The results indicated that the forest
fire burnt out fuels of stands; 3,693 kg/ha in the light-damaged, 8,724 kg/ha in the moder-
ately-damaged, and 17,451 kg/ha in the heavily-damaged forest stands.
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Figure 1. Location of 2005 Yangyang forest fire
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Table 1. Allometric regressions for sample trees of Pinus densiflora stands

Tree components Parameters r E
a b c
Live branches -0.810 2.946 0.875 0.986 1.174
Dead branches -0.938 2.256 1.274 0.775 1.505
Needles -0.811 2.139 1.268 0.980 1.183

* E is the estimation of relative error
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Figure 2. Sampling plots based on the grade
of fire severity
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Table 2. Summarized statistics of sampling plots

Fire severity Altitude(m) Slope(°®)  Trees/ha’(no.) Height (m) DBH (cm) BA7ha (m')

Unburned 54 12.7 1418 11.4 16.5 33.2
Light 29 165 1,034 13.0 221 41.7
Medium 56 19.9 1,229 9.7 14.2 211
Heavy 33 24.5 1,301 8.9 14.1 22.1
Mean 43 184 1,252 10.8 16.7 29.5

* Dead trees included
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Figure 3. Photographs for the analysis of LAI by the grade of fire severity
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Table 3. Mean LAI by the grade of fire severity
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Fire severity Number of images Mean LAI Variance
Unburned 26 3.54 0.11
Light 24 3.68 0.09
Medium 26 1.89 0.11
Heavy 18 1.14 0.06
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Table 4. Result of mutiple-range test of LAI according to the grade of fire severity

Fire severity Mean Unburned Light Medium Heavy
Unburned 1.14 - 0.14 1.65" 2.40"
Light 1.89 - 179 . 2.54"
Medium 3.68 - 0.75*
Heavy 3.54 -
*p<.05
Table 5. Biomass burnt out at the 95% confidence level
Fit‘(? Layer Plotl Plot2 Plot3 Mean Confidence interval
severity (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
Ground 3121 2,951 3,058 3,043 3,043£168
. Shrub 727 640 573 650 650£152
Light
Crown - - - - -
Total 3,848 3.591 3,631 3,693 3,693+320
Ground 7,231 6,741 7,301 7,091 7,091+598
Shrub 985 992 1,150 1,042 1,042+183
Medium
Crown 946 686 141 591 591+380
Total 9,162 8,419 8,592 8,724 8,724+1,161
Ground 8,983 8,574 8,864 8,807 8,807+413
Shrub 1,259 1,259 1,609 1,376 1,376+396
Heavy Crown 7,643 8,715 5445 7.268 7.268+1,540
Total 17,885 18,548 15,918 17,451 17.451+2,349
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