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Compatible Tree Volume Equations and Heteroscedasticity for Dahurian
Larch in Different Region of Daxing’ anling

LIU Jing-ting, JIANG Li-chun
(College of Forestry, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract ; [ Objective | Making a detailed comparative analysis of compatible volume models in different regions and
different heteroscedasticity correction methods, developing compatible volume equations to estimate different regions
for Dahurian larch ( Larix gmelini Rupr. ) in Daxing’ anling. [ Method ] Regional differences in volume models were
examined and tested using the nonlinear extra sum of squares method ( F-test). Weighted regression was used to de-
crease the heteroscedasticity of volume equations in three regions using variety forms of weight functions. [ Result ]
The results indicated that the volume models were significantly different among different regions (P <0.000 1).
The volume model in region 1 had the largest difference with region 3, the volume model in region 2 had smaller
differences with region 1 and region 3. Incorrectly applying volume model in different regions would result in larger
prediction error. Weighted estimation will be better than the ordinary least squares estimation in terms of parameters
stability and evaluation index. Based on MRE and TRE, the best weighting functions are 1/F(x), 1/D**  1/D**
for region 1 ( =0.11, 0.97), region 2 (0.04, 0.08), and region 3 (1.04, 0.93) respectively. | Conclusion ]
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Individual tree volume model is a major component of forest inventory and growth and yield model. Prediction errors

of compatible volume models were within +3% in three different regions. Compatible volume models should consid-

er the phenomena of heteroscedasticity, and the optimal weight functions of individual tree volume models don’ t

have a uniform format. To get the stability of parameters estimation, different weight functions should be analyzed in

the process of the weighted regression.
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