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Abstract: The purpose of this study was to develop age-biomass model in Chungnam region containing random
effect. To develop the biomass model by species and tree component, data for Pinus densiflora in central region
is collected to 30 plots (150 trees). The mixed model were used to fixed effect in the age-biomass relation for
Pinus densiflora, with random effect representing correlation of survey area were obtained. To verify the evaluation
of the model for random effect, the akaike information criterion (abbreviated as, AIC) was used to calculate the
variance- covariance matrix, and residual of repeated data. The estimated variance-covariance matrix, and residual
were —1.0022, 0.6240, respectively. The model with random effect (AIC=377.2) has low AIC value, comparison
with other study relating to random effects. It is for this reason that random effect associated with categorical data
were used in the data fitting process, the model can be calibrated to fit the Chungnam region by obtaining
measurements. Therefore, the results of this study could be useful method for developing biomass model using
random effects by region.
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Figure 1. Geographical location of this study for Pinus densiflora.
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Table 1. The summary of observed statistics for survey data.
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Figure 2. The box-plot for age, and biomass by region.

Age (years)

Biomass (kg)

Region Numb. Obs.
Mean Std. Dev. Mean Std. Dev.

Gyeonggi 5 51 33 239.7 108.5
Gyeongnam 25 36 10.0 102.1 97.6
Jeonnam 60 38 13.4 96.5 102.6
Jeonbuk 30 37 142 107.2 95.0
Chungnam 20 36 8.0 89.9 54.8
Chungbuk 10 36 52 47.4 30.9
Total 150 37 12.0 100.2 95.3

Note: Numb. Obs. (the number of observation), Std. Dev. (the standard of deviation).
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Table 2. Estimated parameters and fit statistics for the age-biomass relation using fixed effect.

Region Parameters Esti. Std. Err. p-value r
(67 -3.8787 0.5129
Total <0.0001 0.6236
Ié] 2.2441 0.1433
(67 0.2511 1.7177
Chungnam <0.0001 0.2389
I6] 1.1503 0.4840

Note: Esti. (the estimation of parameter), Std. Err. (the standard of error).
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Figure 3. The relation of biomass verse age using fixed effects.
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Table 3. Variance-covariance matrix for the random-effect, and
fit statistics.

Variance-covariance

J J ij
U 2.4203
Uy -1.0022 0.4230
€ij 0.6240
AIC 377.7

Note: AlC(akaike information criterion).
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