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Abstract: This study was conducted to examine the bootstrap evaluation of the stem density and biomass
expansion factor for Pinus rigida plantations in Korea. The stem density (g/cm?) in less than 20 tree years were
0.460 while more than 21 tree years were 0.456 respectively. Biomass expansion factor of less than 20 years
and more than 21 years were 2.013, 1.171, respectively. The results of 100 and 500 bootstrap iterations, stem
density (g/cm®) in less than 20 years were 0.456~0.462 while more than 21 years were 0.457~0.456 respectively.
Biomass expansion factor of less than 20 years and more than 21 years were 1.990~2.039, 1.173~1.170,
respectively. The mean differences between observed biomass factor and average parameter estimates showed
within 5 percent differences. The split datasets of younger stands and old stands were compared to the results
of bootstrap simulations. The stem density in less than 20 years of mean difference were 0.441~1.049% while
more than 2lyears were 0.123~0.206% respectively. Biomass expansion factor in less than 20 years and more
than 21 years were -1.102~1.340%, -0.024~0.215% respectively. Younger stand had relatively higher errors
compared to the old stand. The results of stem density and biomass expansion factor using the bootstrap
simulation method indicated approximately 1.1% and 1.4%, respectively.
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Table 1. The summary of observed statistics for the Pinus rigida in Korea.

Age No. of trees Age DBH Height Density BA
(years) (Total Discs) (years) (cm) (m) (tree/ha) (m%*ha)
<20 18 134 4.1 3,500 5.0
h (66) 8-20 1.3-11.8 1.7-8.8 2,600-5,200 2.1-6.0
39 35.7 35.7 14.81 625 23.6
>21 —_ e e,
(13) 21-44 9.7-39.5 7.1-19.0 1,162-2,300 13.9-34.7
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Table 2. Comparison of bootstrap sample mean with original data by stand age classes of stem density.

Age Original data  No. of Rep. Bootsample® Dlizfoe/z;:gl ce Bias® Std - Dev* MSE"
100 0.465 (0.395, 0.524)* 1.049 0.005 0.034 0.034
Age <20 0.460
500 0.462 (0.392, 0.530)* 0.441 0.002 0.035 0.035
100 0.457 (0.417, 0.489)* 0.206 0.001 0.019 0.019
Age>21 0.456
500 0.456 (0.418, 0.495)* 0.123 0.001 0.019 0.019

Note: a : Coefficient estimate mean after 100, 500 bootstrap iteration, b : (Bootsample value - original data value) / (original data value) x

100, ¢ : (Bootsample value - original data value), d : Standard deviation of 100, 500 bootsample, e :

*The values in parenthesis represent 95% confidence interval (lower limit 2.5%, upper limit 97.5%).

Bias’+Std-Dev?

Table 3. Comparison of bootstrap sample mean with original data by stand age classes of biomass expansion factor.

C

Age Original data No. of Rep. Bootsample® Difference (%)" Bias® Std - Dev? MSE
Ace <20 2013 100 1.990 (1.379,2.781)* -1.102 -0.022 0.384 0.384
ges 013 500 2.039 (1266, 2.741)* 1.340 0.027 0.376 0377
Ace>1 1171 100 1.173 (1.059, 1.283)* 0.215 0.003 0.054 0.054
£e ’ 500 1.170 (1.073, 1.277)* -0.024 0.000 0.052 0.052

Note: a : Coefficient estimate mean after 100, 500 bootstrap iteration, b : (Bootsample value - original data value) / (original data value) x

100, ¢ : (Bootsample value - original data value), d : Standard deviation of 100, 500 bootsample, ¢ :

Bias’+Std-Dev’

*The values in parenthesis represent 95% confidence interval(lower limit 2.5%, upper limit 97.5%).
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