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Biomass Model of Pinus densata Individual Tree Based on Hierarchical Bayesian Method

HUANG Jin-jun,SHU Qing-tai " , WANG Ke-ren,XI Lei,SUN Yang, LUO Hao

(College of Forestry sSouthwest Forestry University s Kunming 650224 ,Yunnan s China )

Abstract: The hierarchical Bayesian method was adopted to estimate the parameters of the Pinus densata
individual tree biomass model to provide a new idea for the model parameter estimation of large-scale sam-
ple data. P. densata forest,a typical forest ecosystem in Shangri-La City,was used as the research object.
Based on the actual measurement of the above-ground biomass of a total of 115 P. densata trees in Zone [
and 1[I ,the allometric growth equation was used as the basic model to estimate the individual tree biomass.
Furthermore, hierarchical Bayesian method, nonlinear mixed model method, Bayesian method,and nonlin-
ear least square method were adopted to fit allometric growth parameters. The coefficient of determination
(R*) ,estimation accuracy (E),root mean square error (RMSE) and other indicators were applied to evalu-
ate the fitting effect of model parameters. The research results showed that 1) from the perspective of fit-
ting accuracy,the model fitting effects of the four methods were all good,and R* was above 0. 98. Howev-
er,the hierarchical Bayesian method had better estimation results, with R*=0. 985 6,E=84.76% and R ys
=39.75 kg. 2) By comparing the differences of different methods,it was found that the hierarchical Bayes-
ian method in which the regional random effects were added and the fitting effect of the nonlinear mixed

model method were better than the Bayesian method and the nonlinear least square method without region-
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al random effects. The hierarchical Bayesian method had greater advantages in fitting the P. densata indi-

vidual tree biomass model,and the model fitting effect was the best. The hierarchical Bayesian method and

the nonlinear mixed model method with random effects could improve the estimation accuracy of the single

tree biomass model.

Key words: Hierarchical Bayes method; nonlinear mixed model method; Bayesian method; nonlinear least

square; individual tree biomass model
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Table 1  Statistical values of all variables measured by Pinus densata sample wood
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Table 2 Comparison of fitting results between Bayesian method and nonlinear least square method
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Fig. 1 Fitting results of hierarchical Bayesian method
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Fig. 2 Fitting results of nonlinear mixed model method
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Fig. 3 Fitting results of Bayesian method
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Fig. 4 Non-linear least squares fitting results
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