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Abstract: This study was conducted to develop a carbon storage distribution map of Pinus rigida stands in Muju-gun
by using of the National Forest Inventory data and digital forest map. The relationships between the stand variables
such as height, age, diameter at breast height (DBH), crown density and aboveground biomass of Pinus rigida were
analyzed. The results showed that the crown density had the highest positive correlation with a value of 0.74 followed
by the height variable with value of 0.61. The aboveground biomass regression models were developed to estimate
biomass and carbon storage map. The results of this study showed that the average carbon storage was 58.2 ton C/ha

while the total carbon stock of rigida pine forests in Muju area was estimated to be 430,963 C ton.
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Figure 1. Study scheme in the aboveground biomass mapping with Crown density-total height of Pinus rigida

stands in Muju-gun.
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Table 1. Stem density and biomass expansion factor for Pinus
rigida stands in Muju-gun.

Stem density BEF

0.488+0.02 1.336+0.03

Note : Value are ranges with mean + S.E.
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Table 2. Possible regression models for the estimation of
aboveground biomass.

Table 3. Mean DBH of the four DBH classes of the Pinus rigida
stands in Muju-gun

Type Regression model
Model 1 AGB=aX’
Model 2 AGB=a+bX;+cX>
Model 3 AGB=a+bX +cXot+dX; +eXs”
Model 4 AGB=a+bX +cXo+dX, +eXa +X ¥X,
Model 5 LnAGB=a+bLn(X>)
Model 6 Ln(AGB)=a+bLn(X)+cLn(X>)
Model 7 Ln(AGB)=a+bLn(X,)+cLn(Xz)+dLn(X;)+
eLn(Xy)’
Model 8  Ln(AGB)=a+bLn(X;)+cLn(X2)+dLn(X;)+

eLn(X2)+Ln(X,)Ln(X2)

Seedling Small Medium Large

Note: AGB=Aboveground biomass, Ln=Natural logarithm,
X=Explanatory variables 1, X,=Explanatory variables 2,
a, b, ¢, d, e, f=Regression coefficient
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Table 4. Summary of correlation coefficients of different stand variables for Pinus rigida stands in Muju-gun.

Variable Biomass Height Crown density DBH Age
Biomass 1.00
(0.0000)
. 0.61 1.00
Height (0.0001) (0.0000)
Crown densit 0.74 0.43 1.00
Y (0.0001) (0.0004) (0.0000)
DBH 0.49 0.52 0.22 1.00
(0.0001) (0.0001) (0.0793) (0.0000)
Age 0.57 0.43 0.61 0.43 1.00
& (0.0001) (0.0007) (0.0001) (0.0003) (0.0000)

Table 5. Aboveground biomass regression models using Crown density-total height for Pinus rigida stands in Muju-gun.

a b c R’

n; RMSE MD ny

-4.767 1.111 1.586 0.85

67 29.53 -3.61 13

Note: ni=NFI plots of 2005~2009, n>=NFI plots of 2010
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Table 6. Height regression models for Pinus rigida stands in Muju-gun.

Regression model R’ n

RMSE MD n

H=1.519*DBH""* 0.58 67

1.46 0.06 13

Note: n; is NFI plots of 2005~2009, n, is NFI plots of 20

Table 7. Conversion table of average DBH (cm) age class for Pinus rigida stands in Muju-gun.

Data type Age class
I I il v Vv
NFI - 12.7 15.9 20.2 229
Model 7.0 12.5 16.5 19.8 22.8

Note: Regression model: DBH=2.693XAge0'56O(R2=O.99)
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Figure 2. Height prediction in different age classes of Pinus rigida
stands in Muju-gun.

Table 8. Comparison of estimated aboveground biomass of this
study against the NFI data using Crown density-total height model
for Pinus rigida stands in Muju-gun.

Biomass Estimated (AGB) AGB from NFI
(Total, ton) 858,492 854,371
(Mean, ton/ha) (116.0) (115.4)
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Figure 3. Aboveground carbon storage map of Pinus rigida stands in Muju-gun.
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