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Abstract: The purpose of this study was to develop the basic wood density (Abbreviated BWD) for Pinus densiflora
and to evaluate the applicability of bootstrap simulation method. The data sets were divided into two groups
based on eco-types in Korea, one from Gangwon type and the other from Jungbu type. The estimated BWDs
derived from bootstrap simulation, which is one of the non-parametric statistics, were 0.418 (g/cm?) in the Pinus
densiflora in Gangwon while 0.464 (g/cm’) in the Pinus densiflora in Jungbu. To evaluate the bootstrap simulation, the
mean BWD, standard error and 95% confidence interval of probability density were estimated. The number of
replication were 100, 500, 1,000, and 5,000 times that showed constant 95% confidence interval, while tended
to decrease in terms of standard errors. The results of this study could be very useful to apply basic wood
density values to calculate reliable carbon stocks for Pinus densiflora in Korea.
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He el &
Q2 A4~ (Biomass expansion factor),
(Root-shoot ratio)’} Atk &A, A&A Q0 5o 55
B3] 28 A9l Ar 2o wjE2A%5T) e gl
thEEANE #ek, 2010).
71E&8] wiEAT A= AL, AA A
sto] ZkE o] o Al A
W o2 ALk, @A) WS d=e

A 7121 = (Basic wood density), H}o]
B &} k)
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Figure 1. Geographical location of study sites for Pinus
densiflora.
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ARt itk w2 Aol e AuHEe) el
upel FAAGAYE9} FRAGAGE R TR
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Uncertainty = 172x(95%Cl with) 4 )

where, CI is confidence interval, | is average of emission

factor.

Fe WA Fa FA7 FalE =7 UERsTH(Table
1). AEl el whe LAY H-oF SHA LU 7
A 2F 5A71 2= 2ol& HAAs] 18k SAS
(2006)E ol&stRom A4S A A, 7 e 7t
o= BA 21 o)A (P-value < 0.0001)°] LFERT BFH o,

Table 1. The summary of observed statistics for Pinus densiflora.

No. of Age DBH Height
Eco-types pservations (years) (cm) (m)
Gangwon 60 35.8 24.2 15.0
9.0-82.0 5.8-594 4.6-249
Jungbu 150 37.4 17.0 11.8
9.0-70.0 3.6-34.3 3.0-20.8

Table 2. Fit statistics and uncertainty of basic wood density
for Pinus densiflora.

Eco-types (BWD 2.5 97.5  Uncertainty

glem?) SEx percentile percentile (%)

Gangwon  0.418 0.008 0319 0.525 24.67
Jungbu 0464  0.005 0.305 0.617 33.64

IPCC(2006)7} BA3H= 203 ©9]¢] o WE Zx)7]
Bul e 7 X Bk AUEe} 2R AW AU A 2zt B
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SPH = YERsT o] 9F 22 xfole] Yl FE| A
A, 2 A, AR A, AV EEES 5=
Al B s = B3t w4 g Zo g Aokt m
A, BB E Fo| 3 A (precision) 2 A 7] EU =
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et al, 1996; Macfarlane et al., 2000; Refsgaard et al,
2007).
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Table 3. Bootstrap simulation results of basic wood density for Pinus densiflora.
Eco-types Original data ~ No. of Rep. Boot. sample SEq oot 2.5 percentile  97.5 percentile ~ Uncertainty (%)
100 0.417 0.0008 0.401 0.432 3.714
G 0418 500 0.417 0.0003 0.402 0.434 3.790
angwon ' 1000 0.418 0.0002 0.403 0.434 3.749
5000 0.417 0.0001 0.402 0.433 3.730
100 0.464 0.0005 0.452 0.476 2.490
Juneb 0.464 500 0.464 0.0002 0.452 0.475 2.525
Hneou ' 1000 0.463 0.0001 0.452 0.475 2.449
5000 0.464 0.0000 0.452 0.475 2.441
2o WEFE 059 Skl wet gashs Jao JELE
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