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Abstract: [Objective ] Crown profile models can not only describe the radius at any position of the crown, but
also predict the crown volume and the aboveground biomass. This paper developed a simultaneous equation
system of crown profile model and crown volume prediction with the same set of model parameters using the
data of 413 trees in 98 sample plots of Cunninghamia lanceolata plantation in Fujian Province. [ Method ] Four
commonly used and integral crown profile models were selected, and the crown volume prediction models were
derived by using integral method. The model equations were set up in pairs to establish the simultaneous equa-
tions of tree crown profile and volume compatibility, and the seemingly unrelated regression (SUR) process in
SAS software module was used to estimate the parameters of the simultaneous equations model system. In order
to eliminate the heteroscedasticity of the model, the weighted regression method was used to fit the model. The
fitting accuracy and prediction accuracy of different model systems were compared and analyzed. [ Result ]The
simultaneous equations based on model 4 had high fitting accuracy and good prediction performance. The fit-
ting accuracy of the crown profile model and crown volume model reached 0.829 5 and 0.861 O respectively,
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and the accuracy of prediction was 0.803 9 and 0.856 0 respectively. The collinearity problem of simultaneous
equations was solved by the SUR method, and the heteroscedasticity in the model was eliminated to some ex-
tent by the weighted regression method. [ Conclusion ]The consistency model equation of crown profile-volume
constructed in this paper can be used to derive the crown profile and volume model, which provides a theoreti-
cal basis for estimating the biomass of the aboveground part of trees. [Ch, 3 fig. 3 tab. 30 ref. ]

Key words: forest mensuration; crown profile model; crown volume model; compatibility simultaneous equa-

tions; seemingly unrelated regression
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Figure 1 Schematic diagram of crown measurement factors of C. lanceolata
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Table 1 Summary statistics of measurements of tree variables
mH tla N/ (¥ -hm™) D/em Hlem Cy/m Le/m La/m He/m Cp/m
M 16.00 1 850.00 16.36 12.60 3.50 1.75 6.00 6.40 1.10
e/ ME 5.00 900.00 5.90 3.00 1.60 0.80 1.10 0.30 0.10
B KAH 29.00 4 000.00 33.20 25.50 7.60 3.80 10.30 16.30 3.80
bt 2= 7.25 60.39 5.52 391 1.05 0.53 2.65 3.17 0.56
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Table 2 Fitting results of crown profile and crown volume models

R S R R

ay a a Cr Ve Cr Ve
A1 0.661 4(0.006 8)%* 0.802 5 0.858 1 0.260 3 8.605 4
A2 1.975 3(0.054 7)* —-2.703 0(0.044 4)* 0.808 2 0.860 9 0.256 6 8.518 9
A3 0.827 9(0.009 1)* 0.138 1(0.138 1)*  —0.870 5(0.043 5)* 0.829 2 0.861 0 0242 1 8.517 6
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Table 3  Validation results of different crown models

N TR} 5 A1 6 A A PR AU
L ;
Mg My RrR? Ryse My M, R? Ryse
A | 0.170 9 -0.027 3 0.760 1 0.277 6 5.258 3 -0.842 7 0.853 1 8.306 9
Y 2 0.197 0 0.026 3 0.781 5 0.264 9 5.156 0 0.337 4 0.855 8 8.232 2
R 3 0.177 8 -0.011 3 0.803 3 0.251 3 5.161 4 0.007 4 0.856 0 8.226 2
1A 4 0.177 4 -0.010 2 0.803 9 0.250 9 5.161 2 -0.000 4 0.856 0 8.226 1
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Figure 2 Residual distribution of models fitted by unweighted SUR method
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