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Figure 1. Site location of studied compartment (Parcel No. 17) in 12" district of Oshtorvash forests in
Chamestan-Mazandaran province of Iran.
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Figure 2. Regression between the logarithm of bole biomass in kg and the logarithm of
product of square diameter and height.
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Figure 3. Goodness of fit data of linear natural logarithmic model of bole biomass
of maple including diameter and height.
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Table 2. Analytical results of bole biomass modeling of maple using the transfer functions and
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S % R Epoch

12.58 0.999 12 D—» 10 —»7T Tansig-Tansig 1
25.37 0.993 8 D—# 1) —»7T Logsig-Tansig 2
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8.81 0.987 17 D—» 25-25—»7 Tansig-Tansig-Tansig 4
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Figure 4. Mean squared error of training, validation and test of model (1) in per epoch.
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Abstract

Background and objectives: Estimation of trees biomass with the highest
accuracy is the basis of forest management with respect to the sustainable
development. Furthermore, that is one of the most important fundamental issues of
C sequestration to international communities to challenge the global warming.
Modeling bole biomass of maple trees was carried out in Samunsi forests of
Chamestan through allometric equations and by artificial neural network (ANN) to
achieve the highest accurate prediction.

Materials and methods: After felling of 20 individual trees from different
diameter classes, each part of bole which had been converted was weighed in the
field. As such, one disc was taken from each part of the bole. The samples with
constant volume, extracted from each disk, were taken to lab and were oven-dried
at 105" C for 24 hours. To develop the model, power function was basic allometric
equation and transfer function of Log-sigmoid and of Tan-sigmoid was introduced
in the various topologies of network of FFBP. Biophysical variables such as
diameter and bole height were introduced in the modeling process.

Results: The results showed that the exponential multiple regression including
diameter and height with the correction factor of 1.04 (CF= 1.04) was the optimal
allometric model (S= 0.23). Pertaining to the ANN, some of the outputs with
different topologies consisting of Tansig and Logsig had less accuracy compared to
allometric equations presented in this research. Associated with the least mean
squared error of the of the data in the different epoch as well as considering
average standard deviation the best model in ANN was selected. Furthermore, the

*Corresponding author: ali.vahedi60@gmail.com
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results showed that the model having input layers of diameter and height with one-
hidden layer and number of 10 neurons including Tansig function is the best model
(S =0.1) to predict bole-mass with higher accuracy and certainty.

Conclusion: The majority of studies, related to biomass and carbon sequestration
modeling carried out in the various biomes, indicated that allometric equations
including diameter and height with different incorporated variables are the best
predictors with the highest accuracy. However, the final result of this study showed
that the architecture of optimal topology in the ANN induced more accurate
prediction of biomass compared to allometric equations.

Keywords: Artificial neural network, Topology, Allometric equations, Biomass
modeling, Carbon sequestration
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