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Abstract Schnute model was used to simulate the growth of diameter at breast height (DBH) for single
tree, and it was cmpared with other seven commonly used growth models. The research results showed that
Schnute model was virtually an algebraic difference growth model with two variable parameters, derived from a
four-parameter Chapman-Richards model. When simulating the growth of DBHs, two previous DBH observations
could be used to estimate the two variable parameters, and the estimated curve would fit between the two DBH
observations, thus remarkably increased the accuracy of prediction. When the Schnute model was used as an
ordinary regression model, however, it only slightly outperformed other models with respect to model fitting and
prediction. Annual DBH observations spanning sixteen years of Loblolly pine were used for model fitting and
validation with SAS (V8).
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Tab.1 Descriptive statistics grouped by age

% Age/a
Wi H Item
5 7 9 11 13 15 17 19
%L Number 140 140 140 139 134 133 132 132
FA T
Ntz 7.34 12.47 15.88 18.56 20.74 22.43 23.88 24.95
DHB average/cm
brifE2z Sd. 1.29 1.64 1.99 222 2.52 2.74 2.93 3.16
K {H Maximum 11.18 16.51 21.59 24.64 27.18 29.46 31.24 32.26
#¢/IME Minimum 3.81 7.62 9.91 12.19 13.46 13.97 14.48 14.48
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Fig.1 Descriptive statistics grouped by age
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Tab.2 3—-parameter growth model used in the study

BRE 2 Model form BRI 44 FR Model name
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d = p,(1-Exp(-B¢")) Weibull
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Tab.3 Fit statistics for model comparisons
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Tab.4 Fit statistics of model fitting

fim A Bt Fitting statistic

Model BIgk2% MSR FI4aRtsE % MAR A58 MR R, R
Korf 5.5892 1.7408 -0.0012446 0.8302 0.8299
Chapman-Richards 5.6366 1.7533 —-0.0040866 0.8288 0.8285
Weibull 5.6699 1.7648 —-0.0081984 0.8277 0.8275
Gompertz 5.6772 1.7644 —-0.0046129 0.8275 0.8272
Hossfeld IV 5.6185 1.7485 —-0.0042302 0.8293 0.8290
Logistic 5.7885 1.7485 —-0.0042302 0.8241 0.8238
Monomolecular 5.5976 1.7426 —-0.0000016 0.8299 0.8297
Schnute 5.5840 1.7377 -0.0000237 0.8305 0.8301
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Tab.5 Analysis of prediction error for Schnute model when used as algebraic difference model

21w Parameter MSE b, b,
t=5, =10, =15 1.7572 0.0007222 10.4137
=6, t,=11, =16 1.1800 0.0000029 6.5102
=7, ,=12, =17 0.9937 0.0011330 5.8684
=8, t,=13, =18 0.5562 0.0003978 34114
=9, =14, =19 0.4933 0.0000954 3.0341
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