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Waste management resulting from human activities and its socio-environmental 
effects has been a worldwide challenge in recent years. One of the options for 
processing wet waste is the compost production from it, which has had positive and 
negative economic, environmental, and social consequences. This study aimed to 
determine the social and environmental effects of the Pahneh-e-Jahad compost 
station in District 19 of Tehran Municipality and the corrective measures to mitigate 
its negative effects using the rapid impact assessment matrix along with the Simpson 
impact representation method. To collect information, interviews, document studies, 
and field visits were used. Then, the identified socio-environmental effects were 
examined qualitatively using the Simpson representation matrix method and 
quantitatively using the rapid assessment matrix method. Results of the evaluation of 
the categories in physical-chemical components were -293, socio-cultural 181, 
biological-ecological -24, and economic and operational +200. Among the matrix 
impact categories, the most positive outcomes were economic-operational effects, 
and the most negative and destructive outcomes were physical-chemical effects. 
Based on the rapid assessment matrix, the overall station score was -298. Based on 
the results of the RIAM matrix and scoping, the negative effects of the station 
prevail over its positive effects. This means that the existence of the studied station 
under current conditions has had destructive effects on the environment and local 
community. The compost station is not environmentally sustainable and will 
ultimately lead to social problems. Therefore, the continuation of the study station is 
socio-environmental unacceptable and will result in destructive environmental and 
social damage in the not-so-distant future. It is recommended to modify the waste 
management process by adopting an active aeration system equipped with a filtration 
unit to further minimise odour emissions. Additionally, relocating the station to a 
more suitable site, distant from residential and agricultural zones, is advised to 
mitigate potential environmental and social impacts. 
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EXTENDED  ABSTRACT 

INTRODUCTION 
Waste management has been a topic of interest to many researchers and planners worldwide in recent 
years due to human activities and their socio-environmental impacts. If not managed properly, waste 
will have profound and adverse effects on the environment (Mirzaee et al, 2016; Arteaga et al, 2023). 
One of the options for processing more waste is to produce compost from it, which, in addition to 
economic benefits, has environmental benefits as a sustainable solution for urban waste management, 
including reducing the volume of landfilled waste and reducing greenhouse gas emissions (Mirzaee et 
al, 2016; Kianisadr & Azani, 2020; Cao et al, 2023). Studies have shown that the development of 
compost stations, especially if the location requirements and health and environmental principles are 
not followed, can threaten the health of the community and have devastating environmental and social 
consequences. Navaei Fezabady et al. (2016) in the field of assessing the environmental impacts of 
compost factories in Iran showed that environmental impacts, including reduced air quality due to the 
emission of unpleasant odors, suspended particles, and greenhouse gas emissions, pollution, and 
reduced water quality due to leachate, noise pollution, and environmental pollution, are among the 
environmental impacts of compost production. Silva et al. (2024) investigated the composting of 
combined forestry and agricultural waste with minimal operating costs and understood the 
environmental impacts and application of compost in burnt soil with a life cycle assessment study. 
Composting was a sustainable method for valorizing waste and was able to restore burnt soils and 
strengthen plant growth and the circular economy. So far, no comprehensive study has been conducted 
on the social and environmental impact assessment of composting stations. This study evaluates the 
Phaneh-e-Jahad compost station in District 19 of Tehran Municipality for the first time. By integrating 
qualitative analysis through Simpson's Representation Matrix with quantitative assessment using the 
Rapid Impact Assessment Matrix (RIAM), it introduces an innovative methodological framework for 
examining the social and environmental impacts of comparable projects. The primary objective was to 
identify the social and environmental consequences associated with the compost station and to propose 
corrective strategies to mitigate its adverse effects. Accordingly, the RIAM method, in combination 
with Simpson's Representation Matrix, was applied to achieve a comprehensive assessment. 

 

DATA AND METHODOLOGY  

To collect information, interviews, document studies, and field visits were used. Then, the identified 
socio-environmental impacts were examined qualitatively using the Simpson Representation Matrix 
method and quantitatively using the Rapid Assessment Matrix. According to Fazeli (2017), social 
impact assessment is an interdisciplinary activity, and after evaluating a project or policy, the findings 
and resulting information must be understandable and usable for policymakers. Figure 1 shows the 
location of the station under study in District 19 of Tehran Municipality and its aerial image. 

 
Figure 1: Location and aerial image of the study station in District 19 of Tehran Municipality 
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RESULTS 
The findings of the assessment of the categories in the physical-chemical components were -293, 
socio-cultural 181, biological-ecological -24, and economic and operational +200. Among the effect 
categories of the matrix, the most positive outcomes were economic-operational impacts, and the most 
negative and destructive outcomes were physical-chemical effects. Based on the rapid assessment 
matrix, the overall score of the station was -298. The economic components had the most positive 
impact, and the physical-chemical components had the most negative effect on the station. The 
creation of social inequality was visible in the impact assessment. Because its undesirable effects are 
directed at the direct and immediate area of the project. While its desirable effects will be directed at 
the entire city of Tehran. Also, the factors of location, station design, the process used for waste 
processing, and capacity (waste acceptance rate and activity level) played a decisive role in the 
identified impacts. The total impact scores based on RIAM matrix calculations are presented in Table 
1. Also, a summary of the results from the assessment of the effects of the wet waste processing 
station using the RIAM method is shown in Figure 2. 

 

Table 1: Total effects scores based on RIAM matrix calculations 

 

 
Figure 2: Graph of the results of the scores from the assessments in the RIAM matrix 

 

DISCUSSION 

Based on the results of the RIAM matrix and scoping, the negative effects of the station outweigh its 
positive effects. This means that the existence of the station under study, under current conditions, has 
had a destructive impact on the environment and the local community. The station under study is 
economically advantageous. However, the interference with the industrial zone project, which is a 
larger project and affects the station entrance in terms of quantity and quality, is one of the challenges 
facing the station and its economic sustainability. Field observations and interviews showed that the 
floor of the station is earthen and has high permeability. The resulting leachate is collected and 
untreated and enters the ground, and the process of converting waste into compost is time-consuming 
and the station has a low level of equipment and facilities. The soil bed of the station is permeable, and 
no system has been considered for leachate collection and treatment. According to the project’s idea, 
the site was paved with a loader and a layer of unprocessed compost, which seems to be insufficient 
and does not completely prevent the infiltration of wastewater and leachate into the soil and 
groundwater. Soil and groundwater pollution is the next most important effect of the activity (Ayilara 
et al, 2020). Also, the presence of different chemical compounds in the leachate and their interactions 

Category or effects  
Total  Economic-operational  Socio-cultural  Biological-ecological  Physical-chemical  
-298  +200  -181  -24  -293  
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makes it difficult to predict and understand the properties of the leachate over time (Hashemi & 
Bagheri, 2013; Podlasek et al, 2023). Therefore, the environmental impacts of the compost station are 
highly severe and, if the activity continues and other conditions remain constant, will ultimately lead 
to social problems. The compost station is also not environmentally sustainable and will ultimately 
lead to social problems. In addition to design, process, and capacity (waste acceptance rate and activity 
level), which play a decisive role in the type and extent of impacts, location can also be decisive in the 
social and cultural effects and those affected. 

 

CONCLUSION 
The purpose of constructing the Phaneh-e-Jahad wet waste processing station in District 19 of Tehran 
Municipality was mainly economic and aimed at reducing the costs of waste transfer and management. 
The proximity of the station under study to residential uses, business environments, and social 
activities such as the Mehr Hothouse will have multiple social impacts, and its desired effects will be 
felt throughout the city of Tehran. Therefore, the environmental impacts of the compost station will 
affect the surrounding environment and, with continued activity, will ultimately lead to social 
problems. This issue is more important in District 19 of Tehran Municipality, which faces inequality 
in development. It needs to be considered in the development and social plans and programs of Tehran 
Municipality. 
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1 - Envirinmental Impact Assessment  
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3 - Daryabeigi Zand & Vaezi Heir 
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6 - Social and Cultural  
7-  Economic and Operational 



104   6��#,�� ���K4� ���Q��–����  6#K(� �#��RK( ��5, �, �E .*��(
 J6���
 S��M 6�...  

 :�.41 :(  

G�&�,��� A ��
�  � ��"! �	�,��  ! 	����� � 	��5, �H
 ��
 �! DT�5� �)$&�� ����� HR0&�
r�� 	���! ) � ������

 ����&�^! �#���2016 ��&�����. l1998.(  

G�&�,��� B ��
�  � G�)� 2��
 �	�,�&4  ! � 	��5, ���0�� c0  ! ����&&� ��
&�� ����� �&	��5 ) �#��� � ������

 ����&�^!2016 ��&�����. l1998.(  

 :�.41 :����
��M 6��#,�� ��,M  J��RIAM 

����
��  @��Y�  -/E�a  

A1 
a�G� �
r��H
�  

4  8,
&4 *�� � !&Q **87
�  

3  8,
&4  T/�� 
� � *%��  

2  8,
&4 
�!� e$��� ��#&  D%�  

1  'T� 
�
�� 8,
&4 
�!� 
���' *%��  

0  ��	! 8,
&4  

A2  
��"!� �H
  

3  �H
 5!&�� ����  

2  �H
 �G�� �
� 4NO�  

1  �H
 4NO�  

0  !� �H
  

1 -  �H
 M���  

2 -  �H
 �G�� �
� M���  

3 -  �H
 5!&�� M���  

B1 
�.��
	�  

1  ��	! c0&&�  

2  ��)��  

3  8z
��  

B2 
4
��! r.���  

1  ��	! c0&&�  

2  4
��! r.��  

3  4
��! r.����  

B3  
X810r.���  

1  ��	! �H
  

2  �H
 `&G810�� (��M��)  

3  S
�H
 G810� � 	
0��	�)�	  

  

	G! �
 
"C
  ��3� %�&' ���5� "� �
 �HR��� � �,� �
0 �)C)�&D ��
 �	� ��
�&,���� � S�)V� �&�� �� � ����4 

��
&�� %�&' ���5) �ES1( ��
�  � Gj� �	�,�&4 %�&' ���5� 7�G�&4 �,� 4�
 �\��.� �!  �
 ���M��
'!
�� 1  �03 

:	� 	,
)L  N��%�  

)1(  A1×A2=TA 

)2(  B1+B2+B3=BT 

)3(  AT×BT=ES 

                                                      
1 - Environmental Score 



�� ��������� ������  ����15 ����� �47
 ����� ��
�� 1����" �#$ 1405     105  

W.  �
  ��3 ES 
�! �	�  N��%�� �R0&Q �n �&m�5 ��&e ��
 ���!��� ��
&�,��� ES ���	%� �� �,) ��RB1(   �

D!�� 	���!  N��%��  �
���� �&	�� ) K�	C2
 �� .(�Q d,�-. 
�!� ���&!�� T�  !&�� 8��  ��)� �� S���� 4�C

"�� � ��, �
�
��� �U� �,� RB  �
)+E  �0-E (�� �&���&Q ��� �, 6�j �	� � 2��
 ����� �, "�� �  N��%� 

�� �)� �*G�U`)���2  ��
���8, �2014 .( 

 :�.42 :.�E#> K�����6� ���� 6#K(� �, �2��� �
 

-/E�a ���.�� bE�����  ���.�� bE�����  K���6� ���� 6#K(�  

S
�H
 5!&�� 4NO�  +E  72 +�0 108+  

S
�H
 4NO� �G�� �
�  +D  36 +�0 71+  

S
�H
 4NO� '�)��  +C  19 +�0 35+  

S
�H
 4NO�  +B  10 +�0 18+  

S
�H
 4NO� v	�
  +A  1 +�0 9+  

��	! c0&&�  N  0  

S
�H
 M��� v	�
  -A  1 - �0 9 -  

S
�H
 M���  -B  10 - �0 18 -  

S
�H
 M��� '�)��  -C  19 - �0 35 -  

S
�H
 M��� �G�� �
�  -D  36 - �0 71 -  

S
�H
 5!&�� M���  -E 72 - �0 108 -  

XN�� : �Q5�C � �&�����.1998  

  

�K"�# M�
 H
��
  

�K"�#M�
 6��#,�� N�\� ���Q� ���K4��  ����� 6#K(�  

�� K�	C HR0&S
� ������� �	� � ���-� �,� (
	��,  z
�
 
 X�
� �� .4�
 �	��Q W�G�� K�	C  �	����Y� 

�}8, � ���������&Q ����Z  ! 4�� �	�3  �
 N#��� �,� (�1�
 �	�  .4�
  

:�.4 3 :�E��#] �2��� #,�� bK���
�M G�E Q_E�� �L��
 

                                                      
1 - Range Bond 
2 - Gholamalifard 

�6
/)

  

bK���  N�\�G  D/*  �.�  �.�  
���G  ��K(S  

+�8�C

� 

� 
��,��

�  

�j��4 �
 	���
� ����  M���  `&T�5��&m  ���� S	�	�*!   ��
)L��  *%��  

e��� � �	�����  *%�  M���  `&T�5��&m  m�  S	�	�*!   ��
)L��  *%��  

,���!� _5� �,����� ���1�  M���  `&T�5��&m  m�  S	�	�*!   ��
)L��  *%��  

�j��4 �&��� ��� _5� �,����� %� �
 ���1�&' 7�G�&4  M���  `&T�5��&m  '�)��  ��0)� S	�   ��
)L��  *%��  


����� ���� ����  M���  ���N�
�  m�  S	�	�*!   ��
)L��  *%��  

��
�� ��5#
� !  ! U�!
 �
 6
�/j
 �&��8�  ! ���- 

m, "�
�� ������� �
)C  
M���  T�5�&m  ����  �&�� S	�   ��
)L��  *%��  

�!
�!��� +�8�C
�  M���  ���N�
�  ����  S	�	�*!   ��
)L��   T/��
�� 
�  

4���
� +�8�C
�  M���  ���N�
�  '�)��  �&�� S	�   ��
)L��  *%��  



106   6��#,�� ���K4� ���Q��–����  6#K(� �#��RK( ��5, �, �E .*��(
 J6���
 S��M 6�...  

  

��8, �)$ K�	C S�+U$
 �
  �3 �&" ��!� 3�	� �&M&4 5/88 	V�� HR0&S
� ������� �	� M��� 4�
l 
  !�Q �G�� 

7�G�  �&4 
�����5  G7�/���)� �&M&4  �)������ c��&�  d,�� 
��� 	,�� .&M&4  ��	#5/21  	V��HR0&S
�  4NO�

 � 4�
�	8+ HR0&S
� �����
 ��)# �� 4NO��  d,�� �
 �\��. P	,  !  C)0 �!  � ��
� �
��",� � �,� �
�����  �


 K�T��
 (	+ 4�C20 �)��
�3  ! �0 	��85. Q0 �
",� _*`
 �����
� �� �4�
& 1  ! 4�� � ��Y��
 �
 ��� �	�3&45 .

�
	G0 3/61  	V��HR0&S
� T�5� a)� �
&m  � ! �)$T�5�&m 7�G� �H
 �!&4 
�����5  !	�3 	�,
)L � �	�3 �)C�� 6/22 

	V�� �
 a)� `&T�5��&m  ���& 1 
� `&T�5��&m �
 7�G�&4 
�����5  G7�/���)�  � 	��5,1/16  	V��HR0&S
�  a)� �


���N�
�  .	��5,29  	V��HR0&S
�  S	�HR0&� 8�� 
  ! 	��
��Q �G�� 8,
  �&4 8��  � 	��
��� �
)0  �
�3 �, 

m
J �).�  .���5/53  	V��HR0&S
� 
�
��  S	�HR0&� /�)���  � 	��5,5/35  	V��HR0&S
�  S	� �
HR0&� ����� 

� � 	��
��)L�!&�� !
	0 �! �0 4�
&�� HR0&S
� NO� � ��
� �T0�
 4HR0&S
� M���  D�
	#�)� .���!� HR0&S
� �Y��
  S	�

HR0&�  ��
��� 	�,�   �2/3  	V��HR0&S
� 
�
��  S	�HR0&� ��0)� S	� ,�0)� S	� �
 W. � 	��5,� ! �
&Q 

�� 	���.  S	�HR0&� 2/32  �
 	V��HR0&S
� �&�� S	�  �5/64 
�
� 	V��� HR0&� 
  ! l	��5, S	�	�*!�Q �G��   �


�Q HR0&S
�  � S	�	�*! ���&�� S	� �C �!� �� 	���� .���!� ,��&4 HR0&S
� ������� �	�  ��
��� 	�,�   ����0 

�
���� 
 ������������5 !  ! U�!
 �
&��8�  M���  T�5�&m  '�)��  �&�� S	�   ��
)L��  *%��  

��U�� ������� 
�����5  M���  T�5�&m  ����  �&�� S	�   ��
)L��  *%��  

W# e*G0  M���  ���N�
�  '�)��  S	�	�*!   ��
)L��   T/�� 
�  

��
�� ��5#
� !  ! U�!
 �
 6
�/j
 �&��8� �� ������ 

���	%�  
M���  T�5�&m  '�)��  �&�� S	�   ��
)L��  *%��  

���
��


�  

	�3�� �
�����  4NO�  T�5�&m  '�)��  �&�� S	�   ��
)L   T/��
�� 
�  

",� � �,� �
�����  4NO�  T�5�&m  ����  �&�� S	�   ��
)L   T/��
�� 
�  

���� 4
���!�  �)8+�  4NO�  ���N�
�  ����  �&�� S	�   ��
)L��   T/��
�� 
�  

K�c��
  4NO�  T�5�&m  m�  S	�	�*!   ��
)L��  *%��  

�7�� 2��
&�4 *M���� ���C
 �  ��!� ��&Q �� ��8�L��  M���  `&T�5��&m  m�  S	�	�*!   ��
)L��  *%��  

�!���� ��&Q �,� ���	%�  M���  T�5�&m  m�  S	�	�*!   ��
)L��  *%��  

	N7��
�  �Y�� � �&�8� ���  M���  T�5�&m  '�)��  S	�	�*!   ��
)L��  *%��  

���� !� a��� ����  4NO�  T�5�&m  '�)��  S	�	�*!   ��
)L��  *%��  

%
�

&/
�  

��)73� %�&/�  M���  T�5�&m  m�  S	�	�*!   ��
)L��  *%��  

��)73� 0)V�  M���  T�5�&m  m�  S	�	�*!   ��
)L��  *%��  

)!� a)N/���  M���  T�5�&m  ����  S	�	�*!   ��
)L��   T/�� 
�  

��)73� v�L  M���  T�5�&m  ����  S	�	�*!   ��
)L��   T/�� 
�  

��
��
 �,����  ��^*� 
�  M���  T�5�&m  ����  S	�	�*!   ��
)L��   T/�� 
�  

��)73� 63 �,� �����&��  M���  T�5�&m  ����  S	�	�*!   ��
)L��   T/�� 
�  

�
�0&n  4NO�  `&T�5��&m  '�)��  �&�� S	�   ��
)L   T/�� 
�  

��
��
 ��N`����  M���  T�5�&m  m�  S	�	�*!   ��
)L��  *%��  

#&S��
) t)� S
�
# ��  M���  T�5�&m  '�)��  S	�	�*!   ��
)L��   T/�� 
�  

�!���� ��&Q  4NO�  T�5�&m  ����  S	�	�*!   ��
)L��  *%��  

� 4
�& !
� L ��&��!� �, ��� S�����0 ��  �
�3 �,  4NO�  `&T�5��&m  '�)��  �&�� S	�   ��
)L��   T/�� 
�  



�� ��������� ������  ����15 ����� �47
 ����� ��
�� 1����" �#$ 1405     107  

7/9  �
 	V��HR0&S
�  �  ��
)L3/90   ��
)L�� 	V����)! 	�
   ���
� 
 �
�Q G��C  G7�/�  � ��
�� ��� HR0&S
� 

 .4�
 �	
� (�1�
 {�$�� ����4� *%0&D  ���5�HR0&S
�  ����3�� ����   �3/61  	V��HR0&S
� 
�
�� HR0&� *%�� 

��)!  �	8+  ��3 �, 
�
�� �&M&4 M���  .	��5,�}8,&�Q 8/25  	V��HR0&S
� 
�
��  ���5� T/�� 
�  �9/12 

 	V��HR0&S
�  T/��
�� ���5� 
�  .	��
� ��� D!��  C)0 
�Q   � 4�
HR0&S
� 
�
�� �&M&4  ���5� �� 4NO�

 T/�� 
� 
�� � T/�� 
� �
�� 	��
� .  

  

6��#,�� �N� Q_E���� �#��RK(  �@T2� ��54 �25
 �E .*��(
 J6���
19 ����5�M '��5E  

����Z DV�# �
 ��
�!�� 
 S
�H
�����5  2�� �
 ���M��
 �! �0 	��85. 2�
��.RIAM �� K�	C   �0  

 K�	C  z
�
 �}8, .4�
 �	�&Q� ���  VUL�Z  K�
	C ! S�)V  �� �
�)8�D��   .4�
 �	� ��
� ��
��!  ���


����Z  *V�#� ��
&�� *�� 
�����5 298-  !.	�3 4�� �}8,&�Q ����Z ��
�!��  ��� 	�!� �, 
"C
 ��� �&"�� � - 

�&8&��� 293 -+�8�C
 � �- ��,��� 181-! �&\)7)�� � - \)7)�
��� 24-  ������
� *8+ �&0�� 200 ! + .	�3 4��

�! ��� ���
�Z  ! 4�� ��	�3 ! ��&Q  ��� 	�!� HR0&S
� �0����W 4NO� �0�Q .&��,	�� HR0&S
� �����
 �- *8+&0��  �

M��� �0�Q 6�^� � �0�Q .&��,	�� HR0&S
� �&"�� �- �&�8��  .	��)!  

:�.4 4: ���Q� "�V#B � - ������# �#��RK( J6���
 .*��(
 �E �25
 ��54  

�Q� 

�
��G 

�e��G  

S�V,� 

�Q�  

f��� 

�Q�  
G	S�, I
#�M  

���Q� ���E� � 

.	E#�.*/�.  A
T

  B
T

  E
S

 R
B

  

A1  
0 �0 4 

A2  
3 - �0 3+  

B1  
1 �0 3  

B2  
1 �0 3  

B3  
1 �0 3  

�!���� ��&Q  1  3 -  3  3  1  3 -  7  21 -  -C 

HR0&� �!��� �!� �,�  _7�`��&Q �,� 

���	%�  
1  1 -  3  2  2   -1  7  7 -  -A  

�Y�� � �&�8� ����  1  2 -  3  3  2  2 -  8  16 -  -B  

���� !� a��� ����  1  1  3  3  2  1  8  8  A  

��)73� 63 �,� �����&��  2  3 -  3  3  3  6 -  9  54 -  -D  

��)73� v�L  2  3 -  3  3  3  6 -  9  54 -  -D  

�&M&4 
),  3  3 -  3  2  3  9 -  8  72 -  -E  

)!  3  3 -  3  2  3  9 -  8  72 -  -E  

S
�
# � #&S��
) t)��  2  3 -  2  2  3  6 -  7  42 -  -D  

��)73� %�&/�  1  1 -  2  1  2  1 -  5  5 -  -A  

��)73� 0)V�  0  1 -  1  1  2  0  4  0  N  

d,�� 4
� �& !
� �� L&��!� �, � 

d,�� S�����0  
3  2  3  2  2  6  7  42  +D  

  

  

  

  



108   6��#,�� ���K4� ���Q��–����  6#K(� �#��RK( ��5, �, �E .*��(
 J6���
 S��M 6�...  

:�.4 5: ���Q� ,�L/?/#B � - L/?/N�#B� �#��RK( J6���
 .*��(
 �E �25
 ��54  

�Q� 

�
��G 

�e��G  
S�V,� �Q�  f��� �Q�  

G	S�,-

I
#�M  

���Q� ���E� � 

.	E#�.*/�.  A
T

  B
T

  E
S

 R
B

  

A1  
0 �0 4 

A2  
3 - �0 3+  

B1  
1 �0 3  

B2  
1 �0 3  

B3  
1 �0 3  

��
��
 �,����  ��^*� 
� 

����) -c0&&S
� 63 
),���(  
3  1 -  3  3  2  3 -  8  24 -  -C 

  

:�.4 6 :���Q� R2
�" �- ���K4�� �#��RK( J6���
 .*��(
 �E �25
 ��54  

�H
 

8,
&4 

Gj�&4  
��"!� �H
  (
�� �H
  

4
��!-

r.���  

S
�H
 G810� � 

	
0��	�)�	  A
T

  B
T

  E
S

 R
B

  

A1  
0 �0 4 

A2  
3 - �0 3+  

B1  
1 �0 3  

B2  
1 �0 3  

B3  
1 �0 3  

�j��4 �
 	���
� ����  1  3 -  3  2  3  3 -  8  24 -  -C  

e��� � �	�����  *%�  2  1 -  3  2  2  2 -  7  14 -  -B  

HR0&� ,���! �!� _5� �,����� ���1�  0  0  1  2  3  0  6  0  N 

�j��4 �
 %�&' _5� �,����� ���1�  1  2 -  3  2  3  2 -  8  16 -  -B  


����� ���� ����  1  1 -  2  2  2  1 -  7  7 -  -A  

��5#
 ��
��� � 6
�/j
 �
 U�!
  ! 

!&��8�  ! ���- ������� "�
�� �
)18, 

) *8C�
 (��  ��L (���  

1  2 -  3  2  2  2 -  7  14 -  -B  

�!
�!��� +�8�C
�  3  3 -  3  2  3  9 -  8  72 -  -E  

4���
� +�8�C
�  1  2 -  3  2  3  2 -  8  16 -  -B  

W# e*G0  1  2 -  3  2  3  2 -  8  16 -  -B  

�
���� ������� 
�����5 �
 U�!
  ! 

!&��8�  
1  2 -  3  2  2  2 -  7  14 -  -B  

�H
 �! ��U�� ������� 
�����5  1  2 -  3  2  2  2 -  7  14 -  -B  

��
�� ��5#
�   ! U�!
 �
 6
�/j
 �

!&��8� �� ������ ���	%�  
2  1 -  3  2  3  2 -  8  16 -  -B  

�
�0&n  3  2  2  2  3  6  7  42  +D  

  

  

  

  

  

  

  



�� ��������� ������  ����15 ����� �47
 ����� ��
�� 1����" �#$ 1405     109  

:�.4 7 :��[KZ� ���Q� M- ����E�� �#��RK( ��54 �25
 �E .*��(
 J6���
  

�Q� 

�
��G 

�e��G  
S�V,� �Q�  

f��� 

�Q�  
G	S�, I
#�M  

���Q� ���E� � 

.	E#�.*/�.  A
T

  B
T

  E
S

 R
B

  

A1  
0 �0 4 

A2  
3 - �0 3+  

B1  
1 �0 3  

B2  
1 �0 3  

B3  
1 �0 3  

	�3�� �
�����  3  3  3  2  3  9  8  72  +E  

",� � �,� �
�����  3  3  3  2  3  9  8  72  +E  

K�c��
  1  1  2  1  1  1  4  4  +A  

2��
 �7��&�4 *M���� � 

���C
 ��!� ��&Q �� ��8�L��  
2  2 -  1  2  2  4 -  5  20 -  -C  

4
���! ",� � �,� �)8+�  3  3  3  2  3  9  8  72  +E 

  

:�.4 8* :�K#g K�����6� 6�� 6� >-�)#,�� �
 �E�� ��#] RIAM 

Q_E�
�

��
 

(
,

�
�� 

\2
�

� 

Q_E�
�

��
 

\2
�

� 
2�

�
� 

��
�

M 

Q_E�
�

��
 

\2
�

� 
�

1
/K

�
  

Q_E�
�

��
 

\2
�

�  

Q_E�
�

��
 

\2
�

� 
h

.
*�

 

'
�.

,
 

bE
���  

Q_E�
�

��
 

h
.

*� 
G

�i
�

  

Q_E�
�

��
 

G
�i

�
  

Q_
E

�
�

��
 

�
1

/K
� 

G
�i

�
  

Q_
E

�
�

��
 

2�
� 

G
�i

�
� 

��
�

  

Q_E�
�

��
 

(
,

�
�� 

G
�i

�
  

  

-E -D -C  -B  -A  N  +A  +B  C+  +D  +E 

2  3 0 1 2 1 1 0 0 1 0 �&"��� -�&8&��� 

0 0 1 0 0 0 0 0 0 0 0 !&\)7)��� -\)7)�
��� 

1 0 0  8 1 1 0 0 0 1 0 ��,��� -+�8�C
� 

0 0 1 0 0 0 1 0 0 0 3 �����
� -*8+&0�� 

3 3 2 9 3 2 2 0 0 2 3 X8C ��
&�� 

  

 :�.49 :K�� D/������6� Q_E���� �E�� ���1��� Y�1� �,#] RIAM 

  
>B� 2 :���/�* �K*#g K�����6� 6�� 6� >-�)#,�� �
 �E�� ��#] RIAM  

��� #� Q_E����  

"�V#B �- ������#  ,�L/?/#B �- L/?/N�#B�  R2
�" �- ���K4��  ��[KZ� M - ����E��  D/���  

293 -  24 -  181 -  200+  298 -  



110   6��#,�� ���K4� ���Q��–����  6#K(� �#��RK( ��5, �, �E .*��(
 J6���
 S��M 6�...  

j�, 

���
 �!  W��0�� Z����RIAM )��
&�� *�� 
�����5: 298- ��
� W��0�� � (  S
�&HR0 �! ����5�
 �M�� S
�&HR0 ��!��

�� 4&7�G� ��	! ��# ��*G� '�
�� �!  G7�/���)� ����5�
 �)C�  � ��G� Q�
  ! l4�
 _7�` �3 4NO�  S
�&HR0 	�
)0

'&%� �! �!�^� �� D!�� .	��!  ��
� �*%� a�8�C
 � 45��'&%� S
�&HR0  � �0�)V �� �4�
 ���3�  4���	� ��5��

�	&}&. �+�8�C
 S
�&HR0  ! D�	N0 S	�	�*! �� ��)
�  .	� 	,
)L ��0�!  �
�)8� ���
D��  �
"C
� �����
�-

*8+&0�� !&��
�Q HR0&� 4NO�  
�	���
� .�1�3�
��  � 
��	 �
��.� �8��C ��� 
�Q  ! �\��.7�&D �  ! S���1�&�
	 

"���� �&�)  ���0 ���!  ��V )C��  ��",� � �, 
"�
 ��d �
���� 	�3���� 
�Q ��& 1 � ��Y��
 �
 ���&45 .!&��
�Q 

HR0&S
�  4
���! �4NO������  �,  �",� � �,� �)8+� ���� 73 �
)� 4
���! �
� N$ � �����
  L�J  !&�4G  d,��

",� � �,� �
�����  d,�� 4�C �
",� � �,� D8# DT�� �,	��85. �	1�� ��� �� 2�
��. � Q�� D%�  ! �0�v" 

 .	��5,���!� �0���W  ��
� �!��  ��
��� 	,� 
�Q HR0&S
�  � 4NO� T/��
�� 
� ��80  �
�J l	��5,� 
�Q R0H&S
� 

 � Q��� �
��
  C)��_5� �,����� 
 ���1������5 8�� �)�z"C ���0 .�   � ! S�)V M��� 7�G� �
&4 
�����5 �HR�� 

�� ��)� 2��
 �7��&�4 *M���� ���C
 � ��!� ��&Q �� 
 .4�
 ��8�L���Q HR0&� ,��&�� *%��  � ��
� C)�� ��&Q 


�����5 � ��&Q �,�  �3 ���1�4�
 . N#��� � ��������� �!&�
	 "���� �&�) ��0 � �� �
� ��
� ��!&Q 
�����5 

�85�  G7�/���)�� �\��. �
 
� #�� �
)�+ �! u�"!&  �G�V� �&�
	 "���� �&�) ��0 � 	� ������ � 4�
 ��!���4 

�&���Q �&�) ��0 � 
�! ���!� ��&Q ��	���  ����! ��"� �����
�  �� .��
� ����! ��"�  �������	������ �&Q  ��%!��)�

 ���� �Y���  G/�
�! �	�� �}8, .4�
 ��N�
 �  ��L��� y
	#
&�Q ���! ���
 �!� �,� (�1�
 � ��	��85� �� �
&Q 


�����5 
�
�� ��� m��%� �� ���G0 X�� � ��)! ���G��� �� K�# ��&�	�  .4�
��&! 
�Q ���j  ����  �Y�  !

�� 	�� ���!  �� �, � ��
�� 	�,� NO0 (	+  �&4 �7��&4 ��&Q �	���� �� �)�� j��G�&Q �&�
	 "���� �&�)  �

��0  �(��!�� 	�
)0 
 �+�!��
� �
����  ! S��5L� j
�
 �
��0 � ���� �
��0� �!�� 	�J �0 
��Q 
"�
 �!
�!�d  C)0�! .	,� 

  �M� _7�/�  ! �# ��	�� 0�)V���  � r. S�)V ���G0 X��� ��� �7�� �&4 ��&Q �
����  !�  ������ ��)� DT���

	����4 �&���Q �&�) ��0 �  ���}8, ��!��� t �
� ��GM� 	�80�	�� �� ��  � 4�
&Q  � ��N�
 y
	#
  ����! �%!��)�

7�G�  �
�
 �7�^� � ��
�  ��L���&4 
�����5 �
4���� .� *V
� 
������5 � �0 	��85.&�
	 "���� �&�) ��0 �  ��)! ��!


  �M�  !  ���	 �
��.  ! �{�$ � �)$&���&Q  �!  �
���50 � ��Y��
 .4�
 ��)! �7�! Q0� ��� #�� y
	#
 �!&  �G�V� 

���� 	��85.� 
  !�����5 � b�%7  !&M&4 8� �&4 �)�  C
)� d,�� �!. 
�!��!�Q�  �j�# K�# �� 4�
 Q�8� 	�J�,

7�G�&4 
�����5 
�
�� C)0&  �����
� 	��!l 3 �� ��
��	�  �! �#�� y
	#
 ���&  ���	��� � �Y�  !� 	�� �.��
	� 

�����
� 
�����5 �&" 	�0 ��)��	 � �
��&�� .4NO� 
"C
 ��)!� �����
� . S�G7�/� ��&
&Q �&"  ��)�	&�R0 �R0 �&	 

 .4�
  ���� �
������Z ��
�!��  S
�H
%�&' ���5� '�)0 ��� ��� 4�)E8�  ��L��� ) ��&5#2022( ��
� 
��   �

 ��L���  4�)E8� G7�/���)�  ! b�%7 *8+&0� � - �����
� 6)*/� 
�
� �� HR0&�  .4�
 4NO��}8,&Q� ����Z   G7�/�

���8#� ) �
���8, �1389%� S
�H
 �! (&'���5� �
�"N� ������� 4�)E8�  ��L��� y
	#
�   � 	��
� ��
�


"�
�d �����
 S
�H
 �
 K�c��
�  4�)E8�  ��L��� G7�/���)�  .4�
 ��)! 

��8� ,�� �&"�� � - �&8&��� ��
� �
 
�Q ��
�  � 
"C
� 
�Q  ��� 
�
�� !&��
�Q HR0&� M���  .	��5, !  �Y�

�� 	�� 7�&D 
�Q ��
 �8��C��� #
�$� 
�����5  ����3	� ���M��
��)� �� 7)0&	 4�)E8� 4�
M�� .� �0�Q k"C �� 


�Q  ���� K"�0 �&M&4 
), � )!� a)N/��� 	��5, .�!  C)0   ! �&K�  !�C � ��)! �C��  ! ��& * )! ���!�  a)N/���



�� ��������� ������  ����15 ����� �47
 ����� ��
�� 1����" �#$ 1405     111  

���  �5C�! �
 �0�Q HR0&S
� 
�����5 !�
 ���
 �! .4�
  G7�/���)�&S� +)j)���  N#��� . ��,&�8�d ���! �� �,� 

(�1�
 ��)73 ��	�� )!����  ! �3 S
�H
  ��
� � ��
�� �)%� � ���L��  ! S	�&�� ��8�L�� ��� � �,�   �5!
� "N�

4�
.  �Q�
�!��!���!� �, 485� ��  � 	��
� ��
� �,�� v)*!  � �,� ��8�L���  ! m, .& ��) 
�  �	���
� �)C�

HR0&S
� ��8�L�� �! �,� �)�5�� ��10 �� !&���  v)*!HR0&� !&��
� �}8, .4�
  ��
�&Q� L&��!� �, �!�G� ��   �


�
�� 5�&� !&��
� 
�!� ��)! 
), 2��� )! �	�
� �}8, .4�
 ���� DT��� m, �0��� e$���  ! 
� a)N/���&Q� ����Z 

 N#��� G/T� ��  � 	��
� ��
� �,�  !!
�L � ��! �)N� 4*+� ������ )! ��
��
 ��,� ! S	� �! a)N/���&��
� 

 �
���  .4�
 �	�  *8C�
K�
	���0�Q �R0 �� )! K���� 2��&S�5 4�)E8�� ��  ! �
)05�
&�
	&�) ��5��  ����


���5�
 .&�
	&�) ��5��  ! K�G� Q17 ��!��� 2�� ��  ! �
)�+�n ��V� ���5� ���X ��V ���,� ���5� D!�� -

5! ��  �N7
 .4�
 (�1�
&��� 2�� ��
)��,� %/� 6rC � 6rC�  ! �
)�+�n �
�0��	T� ���� .&dM�0&  !  ���

5�
 ��8, _7�` 2�� �  ���&	�
&�) ��5�� 4�
 ����
�	�
)1  ��
���8, �2021��  � ( �)! K���� �
�! �
)0

.�)� ����
&.  G7�/���)� 	��85. 2�
��. ����5�
 �� a)N/��� 

��)73�  � v�L63 �,� �����&�� �� 	G!  N0�� HR0&S
� 7�G� �
 DV�#&4 �
�� 	��
� �� 4&8,
 "z�# �	���! 
�U�3)2 

 ��
���8, �2020.( � S
	,�
�&�
	� ��#� 
 ��5!  � 4�
 �3 �
�����5 ��L �r.t)M���  � ��)!�&8�5� 
�!� 

X8C ��3� M�0 �&  �& !
� 
 S
���w
 ���
 �! .4�
 �	
�  ���� �Y�����	 �
��. �� �{�$ ���� ���4  ! ��& * 

4�� o � ��)7 	�3��  
� ��
�� 4�)E8� �
��	
�� (�1�
   !  � 4�
 �	�� �Y�� 	�� ��
� ������  t)M� �
 � ��)!

� � 6�5.& !
� 63 � v�L  ! �,� �����&���  ! �)*C D����)$&�� 8�� �)���)73  *�5� .� 63 �,� �����&��  ! -

7�&D �"���� #�� �!&  5   T/��19  � (��� �
", : *V��)_5� �,����� P
�$
 ) ! ���-   T/�� ��  � ���  ��^���19 

�
����� 1� �� �
��0
 S��������5  G7�/���)� ( � �
  ��J 63���M��
 �� �	��� 5!&�� 8,
�!&4    .4�
  

 ���
 �!d,�-.��, (�1�
 ��)E8� ��	�� ����3 ��5! ��  �7)0 �	
�&	 �� ����� �,��5!  ! 4N5�� Y� ����3&� 

� �Q�!&�
" � "��80&��\��� 73 ����� ���. 	V�� �&m ��8�� ��  �
�J .��
� ��& 1 �)*^�   �! ��5! v�L �	�

 �� 4�)E8��H
 7�G�&4 ���&Q So3  ! � �
 ��,��)7 ~)�L&M&4 �  ���� 4�)E8�� �)� ) ������� � ����
�

1392�	8+ 485� � ( 
� 
 �
�Q  ! {U�
 � S�)V& !
� �`)� o  ! ({U�
 �
�  �,� ����Q 63 � v�L �,� �����&�� 

� t)M�� 	�� ��)73 �+�! �� 63 � v�L �,� �����&�� �� �)��}8, .&�Q 7�/�S�G � ��
�� 	�,� �& !
�  �
 DV�#

�,	��85.� ���� ��� ��)73 �
 �0�Q 6�5. �  � 4�
 �,� 	�
)0 ��)73 _C)�� �,� %�&' ��45  ! ���-  63 X!���

�����&�� .�)� 0�
&D �& !
� ��
&!  !7�&D �$ �
 �
��! 63 t)M��e � �  7�!� Q��  �	!
���,	�� �&"���� �&8&���  �

!&\)7)��� � (�1�
  7�!� Q�� D%�  �	! DL
� ��  � 4�
�
�! .�)��Q K�#� �!��5�  �0 	��85. K�T��
  � 4�
� 4��

���  !�v" �&" 
�
�� �G��_ 
"� ����  .4�
 2�)L ~�L*�
)+� )�7
 S��M0 	����� ���P ��0 �&_  �� �,	��85.

� �*�^� e$���� 	�
)0 	� � K�������4 �& !
� 5! 
�&��  ! �	�� �
)�� �)$�  � �! 2�� S��M0 _C)�& � M�0&  

�& !
� �}8, .�)� �*�^� e$��� ��&Q� ��0 �)C�&S�N �&8&��� � �� �*�^�& !
� m,�! � d�� �,� �3  �,

.&d )��� � ~
)L m�� �& !
� � �
)�� ���� K)$ �� 
�� 	�� ����! � �8��,)3 �2013 ln�o	.4  ��
���8, �

2023 .(���!� HR0&S
� ����
  TN$ �� �	� 	�!� �0���W  ��
� �!�� �&�)5E8 ��
� �� 	,� ���5� HR0&0
��  ��  �
                                                      
1 - Andraskar 
2 - Ayilara 
3 - Hashemi & Bagheri 
4 - Podlasek 



112   6��#,�� ���K4� ���Q��–����  6#K(� �#��RK( ��5, �, �E .*��(
 J6���
 S��M 6�...  

�  ���&"�� � - �&8&��� �0���W RIAM *%� �	��
� �
���  � T/�� 
� 
�
� � 4�
� HR0&� 	��5, S	�	�*!. 

 ! S��N+ ����� 
�Q HR0&S
�  � �
	����� �!_5� �,����� 
 ���1������5 HR0&� �� 	��
r�  ��o�8�#
  ���	%�  ! ��	%�

.	��5, D��U! �� �	��85. 2�
��. ����5�
 �� ��&����� 63 � v�L ���)73 K���� �
�!  ! �
)0
���1  n�o�  

�+�e ��� '�)0�,�  �� �
�N8�)z\����5�
 �� �
� ����
&.
 .�Q o�  t)M� �
 �& !
� 63 � v�L  ! �,� �����&�� 

�)*C&�� �� 	�� ��)73 �
 �� %�&'��45 �8�4G� �� �8��	. 
 �! �
�N8�)z\���1 �n �&m�5 X8C ��3� �&� !
� 

X8C ����
 ��3� M�0 �&  
�Q ���X � m,
�� 
� ��)73� 	��� .& !
� X8C ��3�M�0 �
 W. �	�&�  %�  !&'��45 

� �	�
�����!� �)� �� 2��  ! �,� 
�Q8  X�� ���� .� � a)�&M&4 ��
��&�� � �
�N8�)z\&" �!�	 
	, �! e!�/��4 

,&7��	&��  ! 4�
 Q�8�  � �)�  ���� �Y��� �3D!�� �)$�C)0� � t)M� �!& !
� HR0&� ��
r�!  �n�o	.)2023.(   

����Z ��
&�� 
"C
� +�8�C
 �- ��,��� �� �0���W RIAM�  �
 ��
�HR0&� M���  �! �\��.%�&' ��45 ��5�
�   T/��

19 �
�����  .��
� �
��0�	8+ 
"C
� 
�Q 
�
�  ���� HR0&� M��� +�8�C
 47
	+ .	��5, a�8�C
 �!� z"C�  4�


!  �&��
 HR0&� M��� +�8�C
 6)*/��� �� ��,�� �� ��
�  � ������  C)�� ����C  ��. �0 	��85. 2�
��. �\��.  �

_5� �,�����  P
�$

�����5 �� 	�� . *�5� +�8�C
 47
	+� D!�� 	G! �� �
 D�
	# ���!� 4�
: 
 K�
� ��: �)0�X 

�! S��	L � S�����
�	  !  �)� 
� *�  � 	��!&  7)*G� � �
	�87�� ��
)��! �
 m+
) �
	�����&Q����� (� N�����   !

	���!  ��
� �3�*j�� . ) �
���8, �1391(  �+�8�C
 ��,	��&. �!����
  G7�/� ��#)0 D�)0 �\��.&	  �
��0 ��� ��

. � ��H3  � 	��
� ��
�&�,	���  G�)0 �\��. 
� �� 	�
)0 # ��&Q 
�C
 �
 W. �� �!
�!��  ! �\��.� �,� +�8�C
�  Q�
�

�)0 .	�"!�X �
��)L�! ��
)����� ��� S��	L �
� ��� 	N7�� ��1�,��  G�)0 �� U�G� �
. S&d ��� �U�  ���


 .4�
 �
��0�Q �� �� ��
 T/ 19 �
����� ! S	� �! �
��0&��
� D!�� .4�
 �	,�
� Q&�}8,# ��&Q  �
 W. �


�C
�  �\��.�	������)73 �� �,� %�&'���5�� �#
���� �,� #��� �
�� ��� ����� �� KU�L
� �,  �� KUL
 ����0 �

_5� ` � �
	����� � D`�
� �  N5� ����&�� ���	%� T�5�&m 
�C
 D��U! ��  ! �\��.4�
  ��
� �
�8, M��)�  �

T�5� ���	%� x/� ��&m � D��U! .(  G7�/� Z���� Q&�}8,)�*j��  �
���8, �1391(  o�8�#
  � 	��
� ��
� �!

���! �
��!� #)0 D�)0 �
&	 0
�H
�  ����& � �
�0&��� %�&'���5� � +�8�C
� 
�!�  ��� x/� �� � 4NO�) �
	�����


 (�
��0���1 
 .�)����1 �!
�!��� +�8�C
� ���! ��� HR0&S
�  �\��. G7�/���)�  ! D!�� {)j�   �
�J .4�
 �	,�
�

T�5� ���	%�  C)�� �3 6)*/��� S
�H
&m 4�
 �\��. D��U! �� 7�#���  �  �
��0 ��� D�  C)�� �3 6)*/� S
�H


 .	� 	,
)L
�Q   T/�� ��  *�5�19 �
�����   � �
��0�! �!
�!��� 8,
 �4�
  C
)�  G�)0 ��&4 !&��
�  .��
�

HR0&� �j��4 	� �
��
� ���� 	G!  N0� ��� 
),  
T�  G7�/� .4��� �
����  �G�)�&4 �3 4N5�  !  �7 �,� 

�)�5���  ��
��� 	,�   �� *V� 
�����5 �! �"��n �0�Q   �7700  �750 �}8, .4�
 ���&�Q �)�5�  �7�  �� X�
�

5�&� 
 �! � T/�� _7�` ��!�����5 1050 �! .��
�  *V�� ���  C)0  
 S���1�  !�����5 �)�5� e$���  !  G7�/���)�� 

�
 �n P�$ � �&K� ��H3 ��)!� )! 	����� ��)73 � a)N/���� 63 �,� �����&���  ! �Y��� 	�� r.�H
 ����
���  (���

7�G� S
�H
 �
&4 
�Q 
�����5 o�! �j� ��  � 4�
�4  � ������ 2��� �_5� �,����� 	�  ! 4N5� P
�$
���4 

���� HR0&� M��� �� ��
r� .  

4NO� �0�Q HR0&� +�8�C
� ��,�� �� 7�G�&4 
�����5  G7�/���)� 4�)E8�� �
�0 d,��&n  ���0 d,�� .4�


�,���)L� 5� �� 	��85. D8#&� ���  ! K�T��
��v"  � �
�0 d,�� �+�! ���0&n �� �)� �
��  ! �  � �)N+ �	� �0

 n8� ������ �	��  d,��  !  �*!��2" �& !
� 5� ��&� �� 	��1�
��� .�Z  N#��� � 4
�  � 	��
� ��
� �,& !
�  ��



�� ��������� ������  ����15 ����� �47
 ����� ��
�� 1����" �#$ 1405     113  

5�&� ��� � �,���)L ���0&�) �,� 8#O� �+�! � 7�!� D&M� 5�&� 
 ����1 �	�"c7�  S�����0 ���! ��� �)�. 
�!��!�Q 

7�G� �!&4 
������5 �� �
)0 �
�0  � 4�
� ��Y��
&�n �,���)L S�����0 d,���  � 7�!� D8#��2" �& !
� 5� ��&� 

 �",� � �, ��� S�����0 ��  d,�� �3 �
�	!� .����Z   G7�/�) ��&5#2022 (��
� 
��  �  d^!���"!  �
HR0&S
� 

M��� ��� 4�)E8�  ��L���� �)!�� 
"C
  !� +�8�C
 � - ��,��� � �&"�� �- �&8&��� 7�G� .4�
&4 
�Q   ��L���

)! ��
��
 �! 4�)E8�� �j��� �a)N/������ ����&Q �!
 v����m
 ! ������� �&Q **87
� .&(�  ! 
� .4�
  ��
� K�N��  

 ����Z  ! 4�� �	�3  �
��8� ,�� !&\)7)�� � - \)7)�
���  ��
��� 	,� 
 k"C ���0  ��Q �,��� ��
��
 � ���� 

 ��^*� 
� 5���. �&D 
�Q c0 4�C �� �,���&&S
� 63 
),���  .4�
�,����  ��^*� 
� �� ���3	� 	N0�D   ! �0 	��85.

�� �
 �4�)E8��3	� 7�G� �2�
��.&4 ���&Q So3 
 �������5  �D8# DT�� �
��� �� 	�)� D,
��)�  G7�/� ��  �1  �

) �
���8,2023 (�,��� ��
��
�  ��^*�
� o3 ���	��,�  �
 
), 	��3��4�)E8� 	� ��
� ��
� �!)L  ! .�!  C)0   ! 


� �� ���3	� 
�����5  G7�/���)�� ,�
), �! 4!�H ��)0� L�! �� � K�G�� ` X$�T�&K�G��  �Y�  ! �4�
 ��)!�� 	�� 

�&�
" �,��� ��
��
�  ��^*� 
�  .	��! o�! G7�/� �����  ��
)�s&����!3 ) �
���8, �2016 (��
� 	��
�  �
)�  �

73� r.��5��� 
�� ���' !� �
),� $)*^� ��
��
� � � ���� ��� �
� 5�
&Q!��	 . �� 
��  �5! .��
� �,� !� �
),� 


� 7�"��)0 ���� �	� �,�  ���� ��
��
 �+�! 4�)E8��� 	�)� K���� ��
��
 �
 �	
��Q  ����� 	�
)0   ! �1��

d03 �)�� � ���� �}8, .�)� ��5�
 �� �)T7�! S
�/L&Q 4L)� P��� �,� 5�&*� $� D8# �DT�� � Q!��&" 7)0&	 

�� �)� ���� �+�! �)L  !)�  !  ��d ���C� �� �)���� .�Z  S�G7�/������� � ����
� )1392 (��
� 	��
�  � 

��
��
 �,����  ��^*� 
�  �
	N0�D  ! 4�)E8�  ! 	��85. �� a)�  ! S	��3	�  .4�
  �5!
�  

  

���K*  M��S  

��8, �	� {�/�  �  �)�
 y
	#
 �
 P	,�����5   T/�� �� ���C  ��. �0 	��85. 2�
��.19 �
�����  ��
��0

��
&! �����
� ", �� d,�� P	, �! �� � �,� 	� � K�T��
 d,�����4 ��� .4�
 ��)! 	��85.�Z  �
 DV�# Q�



 	��
� ��
�  G7�/������5 �����
 b�%7  !  G7�/���)�� 
�
�� "��4 
�! .4�
�Q K�# #�� �\��. �! DL
	0&  �G�V� 

�\��.  � 
� u�"! ���� � 4�
 �0� 
�����5 8� b�%7  ! 
�&4 � �&M&4 HR0 4%0&� � �
��� �	,� ��� d7�J �
 �,� 

.&d ��� 
�����5  ��.��
	� �����
� �3  .4�
S
	,�
� �&�
	�  � N#��� �,  ��  � 	��
� ��
�
�����5 ��L� 


�
� � ��)!� r.t)M���� o�!�� 4�
. �& !
� X8C  *V�# ��3� M�0 �& �	
� �� ��
� �&Q �� ���� �� ��3	� 	N0�D 

���� 4�)E8�  ! 	��85.  �!��)! 
 ������5 �10 x/� �
&S
" �. S�����
 �&��� 
�!��! .4�
 �
��)L�!�Q� S
�H
 

%�&' ���5� 
�����5 o�! S	� �! �4�)E8��� %�  !&'   !�j�� 	�� 7�G�  �
�
 ��� �! �&4 �)! 4!�H �� ���� 


����' �� ����4 +�8�C
 SU�
�  !� �&" �� 	��1�
 ! .S��N+ ����� �� �
)0 ��& 1 
 4��������5  b�%7  !

%�&' ���5� �.��
	 �&45#
�$ ���� �� .�� ���3	� ��w �&4 �)&�
" r.�2� 7�G� x/� � 	��85.&4
T�  � (� 

G0&&Q �	��� � � a)� ��&�
" HR0&S
� 	��
�� �8��C�� �&" �� 	�
)0  ��HR0&S
� +�8�C
� ��,�� ��  ��
�HR��  �3

G0&&Q �	���  .	��!S���1� 
�����5  G7�/���)� �! �!���� �,� �)�5��� %�&' �,� _5� ����  �7�G�&4 �,� 

+�8�C
�  ����  ��^��� 	����HR0&S
� +�8�C
  ���	�J� . ���  .4�
  ��
�
���1 �!
�!��� +�8�C
� ���! ��� 

HR0&S
�  �\��. G7�/���)�  ! D!�� {)j� T�5� ���	%�  C)�� �3 6)*/��� S
�H
  �
�J .4�
 �	,�
�&m  D��U! �

                                                      
1 - Nordahl 



114   6��#,�� ���K4� ���Q��–����  6#K(� �#��RK( ��5, �, �E .*��(
 J6���
 S��M 6�...  

4�
 �\��.. �� 7�#�  � 
 .	� 	,
)L �
��0 ��� D�  C)�� �3 6)*/� S
�H
�Q   T/�� ��  *�5�19 �
����� 

  � �
��0�! �!
�!��� 8,
 �4�
  C
)�  G�)0 ��&4 !&��
� � � ��
�&��  � {�$ �� 4�
 ����! �,� �
�8+� +�8�C
 �� 

�
�����   C)0��)� �
��0�)�  ���� �
��.  

 �
�! �,����
&.  *8C �

�!� 	����4 .&�,	��� (
	�
 ��
���� �
�! ��:��� ����
 ��� ��
)�  ! �
)0  

 /T�  ! ��)��  /T� �
 ����5�
 K�T��
  ��"� ����! .�����
� � ��)�5� e$��� �
  *V�� �! � _���� �
 

 	��85. 2��r. � 4&7�G� �T� Q&&G0 ����
 ����!
�!� 
�����5 �! �Q�����Y��� C)0&  �����
 ��+�8�C
�  �

%�&' ���5.� 

c0&&� ���3	� 7)0&	 	��85.  �a)N/��� �)! ��
&! d,�� �
�! ��*&�  &NG0 �! K�G� �,�
), 	��
��  !�!  C)0    !

���-� �,� +�8�C
� C)0 �  T/��&  r.�� �����
 b�%7  ! ��)!.� 

`&D!��� t)M� 
 ��5! ���������5 NG0&  �E�&n 
�! n��0� X8C ��3� M�0 �&  �& !
�. 

�����!� #
�$ ��� �,���)L ���  ! 	��85. K�T��
X8C �)Y�� � ���3& !
� ���! 	��85. �
 DV�#&���	�. 

	�
�
&�	 S
	&�80 
�! (�o� �
�/j
 X�
)� ��
) G/�  *8C� !
�L ���!� ������ �,�  �	�����&` �(. 

�����!� )G0 ��s ����
) �,� �^0�_ �	�.  

NG0&  �&m �
���L �� 
�! 4�� �  ! ��
� a�M0�
��
). 

 �M&� "&7��3��0&_ 7)0 4�)E8�&�	�	  �*%0&D ",� �  - ����	 �����
� %� �&' ���5� 7)0 4�)E8� �
 ���M��
&	� 

��� ��� ��� "N�.� 

*%0&D ",� �  - ����	 �����
� %� �&' ���5� 
�����5 d� X$�T� �� �3 	V� �   ,����  �o��. 

���� 	��85. � �
)� 	V�� ��0 � ��� b�%7  !&_ �
0&D ��	�,� �!  C)0 D��  !.  

	V� �&M&4 ��0 �&S�N �
0&D �	�,� 7)0 4�)E8�&�	�	.  

	V� ��)73� 63 � v�L � ��,����&�� �!  C)0 ���� ���M��
  !&Q ��J 63 �
 ���1� ���	%�. 

 ! ����&��  � mz
���  4�)��n 
 ��^����8�� '&%� � 4�U�  ! 	��85. 2�
��. ��^�� � 45�� �)Y�� ����3� 


�!� N$ y�
)# �!  *!�T�&G� ` �&N$�&G.�  

K)�# 8$
&��� �10 �)C� �
&S
"  ! � ����&�� �3 _���� �,. 

���! �&��  �
��������, 	C�	 
  *8C �
�4���� �
&k� +)��� 2), �� X8C �� ��3�  ! �	��85. �! �)Y��& � ���� 

�3���	� ��)73 d,�����, %�&'���45 
���1 . � K�c��
&4��
 �����
� *%� .�  

 

�B	E � �#.@E  

 �
 
� �)L ��
0 � ��
��	� _0
��  7�T� ���	�5�)�+�8�C
 S�G7�/� ���� D� ��
�
� ��,�� 4���G� �
��0 ��
���� �

 �%�  G�)0 � S�G7�/�  5�)�&' ���45 ����
� � 63� (����)  ! D&7����8,� �, (�1�
 ����
� �� ���	�8���
 �

 (U+
 d,�-. Q�
�� �8��	.  



�� ��������� ������  ����15 ����� �47
 ����� ��
�� 1����" �#$ 1405     115  

X,�2�  

�&��.	&8# �� )1400,� .(&4�� �,�� ��
 �� )��!�� HR0&� +�8�C
�. :&4��
 �,� �)�M�� 2�� � �L����8# : 8C�0 .&	 �&��� )1400 .(

 �K�
 :��J 4!)���
8, S
��
��
 :�
��0�.  

*j���� 	8%�l �
��!�� ���
&�l 	8%��� 
�r+l M�&G� ��)L&	��  8$��l ��8�
�� ���m. )1391.( ��
�!�� .&�,	��� +�8�C
�  D�)0 �\��.

#)0&	  . �
��0 ��� ��������� � ���� 4���	�  ��
� .10)29 ( �287-304.http://ijurm.imo.org.ir/article-1-142-fa.html  

*j���� ).	8%�1396��
 .(�!�� HR0&S
� +�8�C
� �&4�� �,  ����! � {�$ � �, 0 S
��
��
 �(�� :��J 4!)� .�,&�5.  

���
��� 	8%� l�
&�Q ������) .1392���! .(� 3���	� 7)0&	 �,	��85. �
 4�)E8�� d�
�) �
��0 ��� /� "��� .(��� � S�G7�

 ����! ��"� �
��0 ���.  

��M7� �t3�� �T��e).1396�C .(��� � 	N7�� � ��!&"���  .�
��0 ����.���  ��� ��������
)L ���
�
� .�.  

��8#��� D�M7
)!
l ����!��
)L ��j�	8%�l ��!3�� ) . 7
	8#
1389� S
�H
 .(�45%�&/�  .�
�"N� ������� �� 4�)E8�  ��L��� y
	#


  *1���". ()*+ ���
�
�� �
�"N�� 17)4(� 281-286. https://jsums.medsab.ac.ir/article_47.html?lang=fa  

��*���  l�%�7UC��  .mO&�)1394��
 .(�!�� HR0&S
� +�8�C
� D�)0 y
	#
 �,� ���� - ��)�  G7�/�� :�# �
���"! D�)0&m  ���	%� ��

*��C v��.� J&���. �
��  �	���� �,��� � D�)0� �����&��� 4)2 �(1-10. doi: 10.22044/tuse.2016.622 
Arteaga, C., Silva, J., & Yarasca-Aybar, C. (2023). Solid waste management and urban environmental quality of public space 
in Chiclayo, Peru. City and Environment Interactions, 20, 100112. doi: 10.1016/j.cacint.2023.100112. 

Andraskar, J., Yadav, S., & Kapley, A. (2021). Challenges and control strategies of odour emission from composting 
operations. Applied Biochemistry and Biotechnology, 193, 2331-2356. doi: 10.1007/s12010-021-03490-3. 
Ayilara, M. S., Olanrewaju, O. S., Babalola, O. O., & Odeyemi, O. (2020). Waste management through composting: 
Challenges and potentials. Sustainability, 12(11), 4456. doi: 10.3390/su12114456. 
Cao, X., Williams, P. N., Zhan, Y., Coughlin, S. A., McGrath, J. W., Chin, J. P., & Xu, Y. (2023). Municipal solid waste 
compost: Global trends and biogeochemical cycling. Soil & Environmental Health, 1(4), 100038. doi: 
10.1016/j.seh.2023.100038. 
Daryabeigi, Zand, A., & Vaezi Heir, A. (2019). Application of the rapid impact assessment matrix and sustainability model 
in environmental impact assessment and operational optimization of solid waste transfer stations in Tehran. Iranian Journal 
of Health and Environment, 12(3), 501-514. http://ijhe.tums.ac.ir/article-1-6249-en.html.  
Fazeli, M., Bahrami, A., Mohammadi, O., Shafiee Khorshidi, F., & Komreei, M. (2012). Assessing the social aftermath of 
the Tohid tunnel project in the city of Tehran. Urban Management, 10(29), 287-304. (In Persian). 
Ghaderi, A. A., Pirzadeh, B., & Shahbeigi, N. (2019). Environmental Impact Assessment of Zahedan Compost Plant. Journal 
of Natural Environmental Hazards, 8(20), 233-244. doi: 10.22111/jneh.2018.23951.1374.  
Gheybi, M. J., Chehreghani, S., Azimi Youshanlouie, M., & Darvishi Qulunji, Z. (2022). Environmental Impact Assessment 
EIA of the Landfill of Municipal Waste in Urmia City using the Rapid Assessment Matrix Method (RIAM). Environmental 
Sciences, 20(3), 117-136. doi: 10.52547/envs.2022.1103. 
Gholamalifard, M., Mirzaei, M., Hatamimanesh, M., Riyahi Bakhtiari, A., & Sadeghi, M. (2014). Application of the rapid 
impacts assessment matrix and Iranian matrix in environmental impact assessment of the municipal solid waste landfill of 
Shahrekord. Journal of Shahrekord University of Medical Sciences, 16(1).  
Goldan, E., Nedeff, V., Barsan, N., Culea, M., Panainte-Lehadus, M., Mosnegutu, E., ... & Irimia, O. (2023). Assessment of 
manure compost used as soil amendment—A review. Processes, 11(4), 1167. doi: 10.3390/pr11041167. 
Hashemi, S. H., & Bagheri, A. (2013). Treatment of Old Leachate by Electro-Coagulation: A Case Study for Leachate of 
Kahrizak Landfill in Tehran. Journal of Water and Wastewater, 24(3), 112-121. 
https://www.wwjournal.ir/article_3116_en.html.  
Hilson, G. (2000). Sustainable development policies in Canada's mining sector: an overview of government and industry 
efforts. Environmental Science & Policy, 3(4), 201-211. doi: 10.1016/S1462-9011(00)00086-1. 
Kakaei, K., & Riyahi Bakhtiari, A. R. (2016). Investigation Status of Solid Waste Landfill by Method of Rapid Impacts 
Assessment Matrix in Environmental Impact (RIAM) in Hamadan. Journal of Research in Environmental Health, 2(2), 173-
182. doi: 10.22038/jreh.2016.7586.  
Khastoo, Z. (2022). Social Impact Assessment of BRT Line Displacement in Mowlavi Street. Social Impact Assessment, 
5(5), 11. https://siamag.ihss.ac.ir/en/Article/36652. (In Persian). 
Kianisadr, M., & Azani, M. (2020). Environmental Impact Assessment of Hamedan Compost using Riam and FANP. 
Journal of Geography and Planning, 23(70), 279-298. https://geoplanning.tabrizu.ac.ir/article_10341.html.  
Makan, A., & Fadili, A. (2020). Sustainability assessment of large-scale composting technologies using the PROMETHEE 
method. Journal of Cleaner Production, 261, 121244. doi: 10.1016/j.jclepro.2020.121244. 
Mirzaee, M., Salman Mahini, A. R., & Mirkarimi, S. H. (2016). Site selection of compost plant alternatives using rapid 
impact assessment matrix (RIAM)(case study: compost plant of Golpayegan city). Geographical Research, 31(1), 103-117. 
http://georesearch.ir/article-1-75-en.html.  



116   6��#,�� ���K4� ���Q��–����  6#K(� �#��RK( ��5, �, �E .*��(
 J6���
 S��M 6�...  

Mirzaei, N., Nori, J., Mahvi, A. H., Yunesian, M., & Malaki, A. (2010). Assessment of environmental impacts produced by 
the compost plant in Sanandaj. Scientific Journal of Kurdistan University of Medical Sciences, 14(4), 79-88. 
http://sjku.muk.ac.ir/article-1-279-en.html.  
Hosseini, P. M. (2022). Environmental impact assessment of Karaj compost plant using rapid impact assessment matrix and 
sustainability model. Iranian Journal of Health and Environment, 15(2), 229-244. http://ijhe.tums.ac.ir/article-1-6649-
en.html. (In Persian). 
Navaei Fezabady, A. A., Alidadi, H., Najafpoor, A. A., Dankoob, M., Yazdani, M., Saghi, M., & Shafiee, M. N. (2016). An 
Evaluation on the effects of composting plants on the environment in Iran (A review study). Journal of Research in 
Environmental Health, 2(1), 38-51. doi: 10.22038/jreh.2016.7069. 
Nordahl, S. L., Preble, C. V., Kirchstetter, T. W., & Scown, C. D. (2023). Greenhouse gas and air pollutant emissions from 
composting. Environmental Science & Technology, 57(6), 2235-2247. doi: 10.1021/acs.est.2c05846. 
Panahandeh, M., Abedinzadeh, N., & Ravanbakhsh, M. (2010). Assessment of the environmental impact of the composting 
plant of Yazd City. Journal of Environmental Science and Technology, 12, 87-100. 
https://sanad.iau.ir/en/Article/839460?FullText=FullText.  
Pastakia, C. M., & Jensen, A. (1998). The rapid impact assessment matrix (RIAM) for EIA. Environmental Impact 
Assessment Review, 18(5), 461-482. doi: 10.1016/S0195-9255(98)00018-3. 
Podlasek, A., Vaverková, M. D., Koda, E., Jakimiuk, A., & Barroso, P. M. (2023). Characteristics and pollution potential of 
leachate from municipal solid waste landfills: Practical examples from Poland and the Czech Republic and a comprehensive 
evaluation in a global context. Journal of Environmental Management, 332, 117328. doi: 10.1016/j.jenvman.2023.117328. 
Podlasek, A. (2023). Modeling leachate generation: practical scenarios for municipal solid waste landfills in Poland. 
Environmental Science and Pollution Research, 30(5), 13256-13269. doi: 10.1007/s11356-022-23092-8. 
Roustakhiz, B., Hosseinbor, M. O., Tamandehrou, A., & Gharbi, M. (2023). Evaluating the Effects and Social Consequences 
of Launching the Mining Site and Processing Plant in Taftan Township. Journal of Arid Regions Geographic Studies, 14(51), 
23-1. doi: 10.22034/jargs.2023.373972.0.  
Rupani, P. F., Delarestaghi, R. M., Abbaspour, M., Rupani, M. M., El-Mesery, H. S., & Shao, W. (2019). Current status and 
future perspectives of solid waste management in Iran: a critical overview of Iranian metropolitan cities. Environmental 
Science and Pollution Research, 26, 32777-32789. doi: 10.1007/s11356-019-06456-5. 
Silva, M. E. F., Saetta, R., Raimondo, R., Costa, J. M., Ferreira, J. V., & Brás, I. (2024). Forest waste composting—
operational management, environmental impacts, and application. Environmental Science and Pollution Research, 1-17. doi: 
10.1007/s11356-024-32279-0. 
Simpson, G., 2020. Social Impact Assessment tools for mitigation and project development. In Social Impact Analysis (pp. 
129-151). Routledge. 




