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Abstract

Measuring the weight of trees is always possible after cutting trees and it is accompanied by many difficulties and
problems. The current research is designed with the aim of providing a numerical model to estimate the weight of the tree
trunk before cutting. In this regard, 400 trees were examined in the afforested areas in the west of Guilan province. Before
cutting them, 11 variables were measured from each tree, which were considered as independent variables or inputs in
modeling. After cutting the trees, the weight of the tree trunks was obtained by direct measurement through a scale.
Pearson's correlation test showed that the variables of diameter at 1.30 meters height, diameter at 3 meters height, diameter
at 4 meters height, collar diameter and trunk height are the most effective variables on tree trunk weight. Then, based on
these 5 variables, the input combinations were arranged into the model and the Multiple Linear Regression model was
tested and evaluated. The results showed that the presented model is able to estimate the weight of tree trunks with RMSE
= 65.98 kg and R? = 0.919 by only having two variables of 1.30 diameter and trunk height. According to the NS and
NRMSE criteria, which were reported as 0.909 and 0.080, respectively, the quality of the estimations of this model is
considered excellent. This achievement can provide the possibility for the managers, planners and users of the wood
industry to estimate the trunk weight of each tree with an acceptable error before cutting the trees.

Keywords: Numerical Modeling, Multivariate Linear Regression, Popolus Deltoids, Tree Trunk Weight Estimation.
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