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Abstract: The objective of this research was to provide basic information of Thuja orientalis stand for
prediction system, which consists of the best model of diameter and basal area. Data was from cores of 43
sample trees of Thuja orientalis stand that was designated as a natural monument (No. 62) in Yeongcheon,
Chungbuk. Of the projection functions tested, polymorphic equation using the overlapping data showed higher
precision of the fitting than anamorphic equation using. In diameter growth, Schumacher polymorphic equation
of D, = exp(In(D, (T,/T,)***+3.8535(1—(T,/T,)***)), and in basal area growih, Schumacher polymorphic equation
of BA, = exp(In(BA )T /T)""**+11.3793(1—(T,/T)*"*)) showed the highest precision of the fitting among
them. The equation, therefore, could be available as basic information for estimation of growth and management
of Thuja orientalis stand.
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Table 1. Status of Thuja orientalis Stand.
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Numbers of Plots Ages (years) DBH (cm) Height (m) Altitude (m) Direction (°)
40 6.0 5.7
15 26-52 40-10.0 40-82 215-250 SW45-48

Table 2. General forms of projection equations applied to data.

Model Name Equation Forms*
Schumacher Y, =Y, exp(-p(1/T,=1/T")
R . Hossfeld Y, = (1Y) -PA/T-1/T,)
namorpiie Chapman-Richards Y,= Y, (1—exp(—BT ))(1-exp(—BT,))
Gompertz Y, =Y exp(—B(exp(yT,)-exp(yT))))
Schumacher Y, = exp(In(Y )(T,/T,)*+a(1—(T /T)")
: Hossfeld Y, = WY )(T/T,) " +(1/a)(1~(T,/T,)")
Polymorphic ¢ - man-Richards Y, = (P (1 =(rio)Y ) (T,=T, )0 Bya-6
Gompertz Y, = exp(n(Y )exp(~B(T,~T, (T, =T Ao 1-exp(-B(T,~ T+ (T,>-T*))

*Y, = diameter and basal area of trees at age T, Y, = diameter and basal atea of trees at age T,, exp = exponential function, In = natural log-

arithm, and o3,y are coefficients to be estimated.
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Table 3. Statistics of residuals with the anamorphic equations
fitted to non- overlapping DBH data.

Equation name ~ MSE  Mean of residuals Skewness Kurtosis

Schumacher 0.076 0.031 0.269  0.692
Chapman-Richards 0.078 0.033 0316  0.783
Hossfeld 0.186 0.219 -0346  1.769
Gompertz 0.086 0.045 0312 0956

Table 4. Coefficients for polymorphic equation fitted to non-
overlapping DBH data.

Coefficient
Equation name MSE
a p Y
Schumacher 43387 04004 - 0.068
Hossfeld 16.0839 - 1.639 0.075
Gompertz 3.0444  0.0499  0.0004 0.083

Table 5. Statistics of residuals with the anamorphic equations
fitted to overlapping DBH data.

Equation name  MSE Mean of residuals Skewness Kurtosis
Schumacher 0.499 0.110 0.650 2.407
Chapman-Richards 0.503 0.106 0.680  2.466
Hossfeld 2.254 0.898 0.736 1.168
Gompertz 2.195 0.718 -0.098  0.895

Table 6. Coefficients for polymorphic equation fitted to
overlapping DBI data.

Coefficient
Equation name MSE
a B Y
Schumacher 3.8535  0.4495 - 0.334
Hossfeld 12.318 - 1.7133 0396
Gompertz 3.1812  0.0457  0.0004 0.389
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Table 7. Statistics of residuals with the anamorphic equations fitted to non-overlapping basal area data.

Equation name MSE Mean of residuals Skewness Kurtosis
Schumacher 0.0000000239 0.000019 0.034 1.940
Chapman-Richards 0.0000000240 0.000020 0.020 1.933
Hossfeld 0.0000000832 0.000210 -0.825 5.876
Gompertz 0.0000000258 0.000026 -0.037 1.832
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Table 8. Coefficients for polymorphic equation fitted to
overlapping basal area data.

Coefficient
Equation name MSE
a § ¥

Schumacher  11.3793  0.1235 - 0.000000135
Hossfeld 0.0377 - 23526  0.000000140
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