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6'�2. ���7(9:;� ��� 9�0 ��) /�0 

)3Table1. Volume descriptive statistics (m  
+#��  

Stand  
�S�(Q  

Minimum 

T���
��  
Average  

�|=�(Q  
Maximum  

_����� ,
�9�   
standard deviation 

b	
F K�,  
 Pure beech  

0.04  4.79  16.87  4.72 

b	
F 8���  
Pure hornbeam  

0.05  4.26  15.45  4.54 

K�,-8���  
hornbeam-Beech  

0.07  2.62 12.70  2.78 
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 +!&42- =>���?'. �- �@�� ���,�- 
A�) $�%=:B�C� -�2� $�%  
types Studyanding trees in the Table2. Quantitative characteristics of st  

+#��  
Stand  

�!�
$) ���$ ����� �cS(�!�  
at breast height (cm)	Diameter  

(�!�) e
.�,�  
Height  

(,
!?� ,# #�(9�) P=���  
number per hectare  

,
!?� ,# ���$) P"Q(  
)olume (silve per hectareV 

b	
F K�,  
 Pure beech  

����= 53.57 22.9  258  657.41 

������ 61.25 26.21  386  987.36 

 T���
��)± (,
�9� +
:!%� 2.7  ±58.52 1.2  ±25.38  34.78±327.76  43.75±952.86 

b	
F 8���  
Pure 

hornbeam  

����=  39.5  16.5  338  602.10 

������  43.2 19.2  517  726.32 

 T���
��)± (,
�9� +
:!%�  2.5 ± 41.1 2.9 ± 17.13  20.65±445.66  32.92±658.52 

K�,-8���  
-Beech

hornbeam  

����=  35.66  17.98  307  632.14 

������  43.75  21.48  396  789.65 

 T���
��)± (,
�9� +
:!%�  3.84 ± 40.60 2.51 ± 19.94  25.74±375.23  27.32±728.35 

  

 +!&43- 
��1�� �-�-$�% �2�17 DB�, E�� �-2.  

pure beech mass test stand. Evaluation of 3Table  
C��!��,
�
� P!�,��	�  

Nonparametric algorithm  
  

+#��  
Stand   

 ANN   CART 
2R %RMSE RMSE  %BIAS 2R %RMSE RMSE %BIAS 

0.82 11.87 310.  1.46 0.77 13.09 0.17 0.13- 

P!�,��	�  �?:%  ��O!�7
�  (� ,# ����78
$  D���� ��,# 
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 F;G1- =��H� /�0 �&G �&%��� �� /�0 I'@
J'� �&G K�2.  +&�ANN DB�, E�� �-2. �-  

of the observed volume with the volume predicted by the ANN model in the pure beech  Figure1. Comparison
stand  

  

+!&44 - 
��1�� �-�-$�% �2�17 �-2. 1��� DB�,  
test data Evaluation of pure hornbeam stand. 4Table  

C��!��,
�
� P!�,��	�  
Nonparametric algorithm  

  

+#��  
Stand  

 ANN    CART 
2R %RMSE RMSE %BIAS 2R %RMSE RMSE  %BIAS 

0.44  10.40  0.39 20.73  0.72  10.11 0.30 0.85 

P!�,��	� 
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Figure2. Comparison of the observed volume with the volume predicted by the CART model in the pure 
hornbeam stand  
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+!&45 - 
��1�� �-�-$�% �2�17 �-2. E�� =��'�7- 1���  
hornbeam-of beech stand. Evaluation of the test data of the mixed 5Table  

C��!��,
�
� P!�,��	�  
Nonparametric  

algorithm   
  

+#��  
Stand   

 ANN    CART 
2R %RMSE RMSE %BIAS 2R %RMSE RMSE %BIAS 

0.91  .5101  0.76 1.25 0.84  15.12 0.85 9.42- 
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J'� �&G  +&� K�2.ANN E�� =��'�7 �-2. �-- 1���  

-beechFigure3. Comparison of the observed volume with the volume predicted by the ANN model in the 
hornbeam mixed stand  
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. Validation results of the modeling of the three investigated stands6Table  
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2R %RMSE 2R %RMSE 2R %RMSE 
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Abstract 
   Commercial volume trees are an important variable that contributes to economic decision-making and analysis in 

forest management. In this regard, Commercial Volume modeling in Hyrcanian forests is the key to implementing 

sustainable forest management plans. Due to time and cost constraints and the lack of local or public volumetric 

measurements in the equations, most forest managers still use traditional expansion factors to estimate volume. 

Therefore, using independent variables in volumetric modeling is an essential step in fitting models to representation. 
Therefore, the present study aims to model and predict business volume with minimal error using two ANN and 

CART algorithms. The study area was parcels 14, 16 and 24 of the educational-research forest of Sari Faculty of 

Natural Resources located in Darabkola, one of the functions of Sari city. After rotating the forest, masses with 

different forest types were studied according to the purpose of the study: Trees of pure beech, pure hornbeam and 

beech-hornbeam. For this purpose, at least 20 trees fell in each type and all standing trees in each sample parcel were 

measured. In each plot, quantitative characteristics of all trees including total tree height, trunk height (length), 

diameter per chest and qualitative characteristics including the degree of tree rot were measured. After measuring all 

the required characteristics of fallen trees at the level of Study forest types by species, to accurately estimate the 

volume was measured. Then the actual volume of the tree was calculated in the form of different trunk parts based on 

the ESmalian relationship. Finally, ANN and CART algorithms were used for modeling in STATISTICA12.0 software 

environment. The results of modeling the commercial volume of three masses of pure beech, pure hornbeam and 

beech-hornbeam with two ANN and CART algorithms showed the values of R2 explanation coefficient (0.82; 0.77), 

(0.44; 0.72) respectively and (0.91; 0.84). The results of modeling the commercial volume of three masses of pure 

beech, pure hornbeam and beech-hornbeam with two algorithms ANN and CART showed that the ANN algorithm 

with a R2=0.91and the percentage of RMSE%= 10.51 is more precision. Finally, the findings showed that the ANN 

algorithm leads to better prediction than the CART algorithm. Also, the performance of this algorithm for beech-

border mixed mass is higher than any of the pure beech and hornbeam masses. 
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