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Research on biomass estimation model for Pinus densata based on hierar-
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Abstract: To study the application of hierarchical Bayesian method in biomass models for single tree and different compo-
nents of Pinus densata, hierarchical Bayesian method and non-hierarchical Bayesian method were used respectively to fit the allo-
metric biomass models of single P. densata tree and differents tree components based on data of 115 P. densata trees from natural
forests in Districts I and II of Shangri-La City. Finally, ten-fold crossover method was used to verify the accuracy of the models.
The results showed that, firstly, effect of fitting model based on hierarchical Bayesian method was better than that based on non-
hierarchical Bayesian method. The improvement interval of determination coefficient (R*) accuracy in biomass fitting models for
single tree and different tree components by using hierarchical Bayesian method was [0.000 1, 0.012 0]. The reduction ranges of
root-mean-square error ( RMSE) and mean absolute deviation (MAD) were [0.03 kg, 8.94 kg] and [0.03 kg, 3.31 kg ], respec-

tively. Secondly, by comparing the results of hierarchical
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The R* intervals fitted by hierarchical Bayesian method and non-hierarchical Bayesian method were [0.3650, 0.965 0] and
[0.437 0, 0.964 7], respectively. Compared with non-hierarchical Bayesian method, hierarchical Bayesian method can effectively

improve the estimation accuracy of biomass models ( except for branches and leaves) , and both methods can use the estimated re-

sults of traditional methods as prior information to update the parameter values of the models and improve flexibility of modeling.
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Table 1 Basic information of Pinus densata
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Table 2 Pinus densata biomass data of single tree and different tree components
A RIFEA S (kg)
WFFE X35, eSSl }
LIV T AHE T Bz WA W5 L
NG EEEE (Y 109.80 79.79 72.38 7.41 25.30 30.05 4.74
bR 94.70 67.25 61.10 7.02 25.77 29.94 4.85
e/ MA 4.02 2.93 2.55 0.25 0.21 0.27 0.06
RME 378.16 249.88 231.38 30.66 109.65 128.28 21.36
KES ¥iE 425.65 361.79 319.77 42.02 55.72 63.86 8.15
b2z 413.23 358.45 322.92 39.61 53.14 60.90 8.59
Fe/ME 6.12 3.98 3.62 0.36 0.82 1.47 0.30
BRAE 1 398.68 1222.85 1 088.25 134.60 160.65 184.10 34.84
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Table 3 Parameter estimation results of biomass models for single tree and different tree components based on non-hierarchical Bayesian method

ZHUTHAE 95% A7 X [H] SR 95% A7 IX.[H]
YRR S YRR 24
¥iE bR TR BR ¥H b2 TR R

R a 0.0797 0.0119  0.0564  0.103 1 Y57 a 0.1737  0.0687  0.0392  0.309 1

b 1.6610  0.076 0 1.5140 18110 b 1.9980  0.2367 1.5410  2.4660
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Table 4 Parameter estimation results of biomass models for single tree and different tree components based on hierarchical Bayesian method
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b, 1.8310  0.1342  1.566 00 2.094 00 b, 1.5960  0.1042  1.390 00  1.800 00
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b, 1.8580  0.2266  1.41100 2.302 00 b, 1.0020 03107 0.38920 1.610 00
¢ 24410  0.6640  1.14200 3.747 00 ¢ 1.4880  0.4563  0.59450 2.38500
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Table 5 Comparison of the accuracy results by different methods

based on allometric biomass models for single tree and dif-

ferent tree components
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¥ 09612 50.63 3320 0.9611  50.66  33.62
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