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Fig. 2. Map of the connection between the series of aqueducts, the water well, the river and the old burial place of trash 
Yazd city 

  

3-1- S4 �T��(4  

 ����+* ;�M��
 � t�># 7
�� <* !�� 3��9 � y�G�
 (' �F�* �
 .���=4 (+�,� �
 ���� (2*��� ����+* �̀X�T)


���� <* ]?��
 &�2 �/� �"� �� ���50 �
 ��
 � ���2
(+�,� �0�K �
3�4 ���?�)�	 �� ��
� Q�) 3�4���?=  

�
�U  ����+* ���
���� <* �2 ��J�# ��>+ �
 ��
�2��2 ����
�

�?� ��F�
 ��
��D �
 ��
��D 7��
 (MN�
 ��
 �� .���'
 E6	
 ���� ���	��� @��U � ��D �2 (+�,� ����+* 62�2

 ���[?4 ��9� (MN�
 �� �1�	� ��T0 �� �?A
� (��)���
{  (�8+
 .��
�� �
 �O� �
 ����3�4 Q�) � �� @��X 

k�U� ������23�4 @
�K�,
 ��+
��
 c>2 ��  ���� �7�	
�(+�,� L	�# ��=
 !�� (�=2 �
 �"� 
� �4
�) ���"# 

7�� .��?� 2 @��U (��� ��2 m�8#�
 � <�� <* ��D ��4

250  



��������	 ���� 
�� �
������ ����� ����19����� � 37   ��!��" � ��#� �1404   

 

 

� (��)��� �<����_  ���?�)�	 (+�,� �?��U �0� 7>

����>
 (' ��/� �"� �� ��� ���	��� �1�=
 3�4

 .6	
 ��
� �
�U �	��2 ���
 ����=4 (MN�
 �� 6=����0
 (' @��U ��D (��
 � ��
���� �� @��U �	��2 ��
 ]8K �2
 �1�=
 ]K��
 I/9 �/� �"� �� ��� ;�10��_ � Q�)

 ���2 (��O� �� ���?�)�	 (+�,� (��,#
 (F��� �� .6	
 ��
 � ���2 6=����0 �1�=
 ����2 ]K��
 ��
 (+�,� (��,#
 @��U � ��D �2 (+�,� ����+* 62�2 �
 ��
��D 7��


.6	
 ���� ���	���  
  

3-2- V�1 �T��(4  

�9 � (+�,� � t�) ��,��(2!* !��' �9 (MN�
 �� �4
�
(��
� ���
�#&��	�0 3
�2 3
 (MN�
 �� 3��2 � �2* 3�4

(�
� (2 (�=2 �
�
 ��
 .��' ��F�
 �� ���Y# c��2 ��) 3��2
�
 t�) 60�2 �
 (�0�� @��X ��
��
 �	��2 �� .����

7# � �0� ]K��
L�>
 (2 ����+* (+�,� ��8�
 �6=��
 .����� ��>
 �(MN�
 �� t�) ����+* �2 m�8#�
 �� ̀�X�T)
 � �1�8K 3�4��� 7)
� �� � �"� ��
�P ����2 (+�,�

��T
7# ���
 ��8�
 �/� �"� 3/ �9* ���' 7>
 �� .����
 � &,  6�� (2 ����2 (��O� �� (+�,� �0� �1�=
 ('

7# (MN�
 t�) ����+* ;�?�P
 ���' 7>
 �� (+�,� ��8�

 ��/� �"� �P �
 &�2 �M0
 �����=� 6�� (2 .6	
 ����2

��
� �"� rN	 �� 3�����' �� ���2 @��X (2 ���=2 3�4
 (2 (' 6	
7# ]K��
 ��
 �� (+�,� ���
 � ��� ��8�


 �� (+�,� ��9� ���[?4 E6	
 (�0� ��2 �
 t�) 6�2�_�

!* 3�� �2 ��	 � 6)�	 � �"� rN	 � <* �2 ���
 (2 �4

 (MN�
 �� t�) ����+* � ��� &�'
� ��
� 3�"� <��V�0
 6"9 (+�,� @
��J�# (2 (9�# �2 
O+ E��2 �4
�,� ��.��
 �
 ���

�0� � B0� ]�U� 6����
 (2 ���� �
�
 ��
 (MN�
 �� �#
�
 w�=P
.���  

  

3-3-  '�� �T��(4  

 �
 7X�P ��� � ��2 ���8_ E
�4 ����+* 7��
 ���#����*
B?9&#* �4�� � (+�,� � (+�2� B0� � 3��*!* !�� .6	
 �4

�
 (�?9 -"
���# t���N) @
�y (' �2 �J
 :��,# 
!�?�)�	�4 7X�P �
@
�y ���� �*6=2 6	
 6
��	 (' 

L�>
6=�� � �X�T) �
�0
 
� ���"# �
 �0�
 �� .���?�
�
 ��� �0� �
�9 ���?=  ���' �� �̀4�� (' (+�,� ����2

 !��
��	 �
 7X�P ��� � k�8N
�� 3�2 ���8_ � ��� ��+�#
�
 ��4��
 72�U �
�
 ��
 .���2  

3-4-  �A�' �,��" �-�+� &!�	 P'�W' ����	�'

�.� �#/��0�  

{�� �
 ���G�	
 �2 �
 &F�	 Q���# � (MN�
 ��
�4 3�4
 (MN�
 �4��� &��  ���Y# � �"� �����U -��P ���Y# ����

 7��) 60�� �
�U �	��2 ���
3 v,�
 �	��2 ��
 �� .(
<��9 �<��9 6?	 (2 �"� (1	�# �����;�?� � �2�_ 

�4��� &��  �4�
��

 ��
 �� � 6	
 ���2 ����2 �2�_ 
 (�0�� (1	�# ]K��
 �� ���[?4 E6	
 (��
� &4�' (2��
 ��) 3�9 � (�0� ��2 �
 �4��� &��  /�� -��P 7)
� ��

!�?�)�	 (2 
� &��  (' 6	
 �+�P �� ��
 .6	
 ��
� �4
;�	 ��
 �K �"� !��� /8	 3�i0 � �4��� ���
/0
 �4

.6	
 (��
�� �'y 72�U  
{��#�
 �� (�G� ('��N��?4 �+� �z+ ���(�) ������# 

�� !��
 k
��
 {��#�
6=�� �2����
 6"9 �4 �N�>

6�+�10!
��
 �� (1	�# 3�4 �
��
 .���2  7
�� {��#�


�� ��>
 ��� 6�+�10(2 m�2�
 3�4 ��>
) �W��  (�M0
 (' 

�� 6�+�10 6M�MP3�4 ��M+�2 �
O��J
 � ��F�
 �
 ���� 
�g@���? 
g���2g�� � ��g3�� @
�J
 '�0 �g3�4��� 

6=����>
) �N�>
 (3��?� �#
�J
 6	
 (' �� (F��� 
@���?� L�>
 �2 ���/�0 � � ���W�+��2 ���?�9
 ��JR# 

�
�4 .��
O� ;��	 � {��#�
 ��
�M
  (2 m�2�
 ����

(N2
� ��2 6�+�10�4 � @��T2 
� �W��  Q� ��� 68l
  ��
�G�
 !��� �
��� .�4� �� 6�?' !��2 ���/2 @��) �J
 

�
 �
�U �=' ����  �� � ���2 (�J
 �
 !* �
�M
 � ����1  �#
5 �
 ���Y# (���� �# -' @��).��' 3���� �
�M
 6�?4
 

C��
 �	g;� 

�)g(� 2 (@
�J
g���� 3�+�2 �� 'g �
�U �=
�
!* �
�M
 � ����  �
5- �# 5�i
) + �# (��
��	 ��Y�
 

;��9 �� @
�J
 (�

� �
��
 � ��"G
 6	
 1  ��� ����*
�"�# {��#�
 .6	
 @
�J
 -�M�=
 
� �0�1
 �
��'  �

 ̀
���� 7A�=
 �2 ��'R# ���/�0��2 (F��� �� ���
� ��A�=
 
!�[?4 !�
�3��2 �� ;�K ���� ��JR# �� !* �?� �'y .���  

�2 �����2 ��
�>X �
  (' ����  @�M�M># �	��2 � 7>

����
� �W��  �2 (2��
 L�
�� @�� 6�?4
 �  �4 @
�J


6=�� 3�4���1
 ��� �2 
� 6�+�10���' �4�����

 �N�>
 
 �2 3�"� (1	�# �G�
 � 68l
 @
�J
 k�?F
 6��"� �� �

L�>

� 6=�� �
 ���1#6�+�10 :�#�# ���2 � ��'4��� 
(' 3
�
� �J
 �G�
 L�>
 �2 -"
 ��
���� � ���=4 6=��

�
 v,�
 � ���	��� �P��X
 @�

�U
�"� .����� �̀��
 �� B0� �� ���� 3��� �2 3�"� !
���
 � !�	�����'

251  



��������	 ���� 
�� �
������ ����� ����19����� � 37   ��!��" � ��#� �1404   

 

 

 �� 
� C��# ������2 � ���' �
�U
 ��9�
 @����
 &4�'
 @
�J
 6	� ��
 !���	� 7U
�P 6"9 �3�12 (1	�# Z�K
 68l
 @
�J
 !���	� �l'
�P (2 �� ���4
� (A
�
 � �G�


�
 ��F�
 �(1	�#�2 (

�
 �� .��4�  rN	 �
 ��
��
 �����2
�@�� �" 6�?4
 �  3�4���1
 ��� �2 6�+�10 �4 @
�J


6=����"2 � 6)�	 (�P�
 �N�>
 L�>
 E7
�� �3�
��2
���?�9
 � ���W�+��2 ����/�0-  �
�4 �t�) �<*) 3��T�U


L�>
(��T�U
 � k�?�9
 �!�=�
 �6=�� ���' �4�����

  �

 �2 3�"� (1	�# �G�
 � 68l
 @
�J
 k�?F
 6��"� ��
L�>
 ;��9) �� ���1# 6=��2;��9 �� .( 3 

6�+�10 @
�J
 �2����
 3��2����

 �2 �/� �"� (1	�# 3�4
6=�� 3�4���1
 ��� 3�� Z��X
 {��#�
 L	�# �N�>


 
�4 ���'�0 ������ v,�
 .6	
 ��� ����* �+� �z+ ���
 �
 
� 68l
 �J
 ������2 ��T�U
 ���'�0 � �G�
 �J
 ������2

(1	�# 6�+�10 6	
 ��� �J��
 �/� �"� �� .  

  

  
*C�3 �.� �#� ����T J��? � �����2 	�� . 

Fig. 3. Legal border and vegetation cover of Yazd city 
  

 :�6316(�?�;( �6� X�0Y' Z��"�� P'�W' ���'� �'6[' � \�#7� . 

Table 1. The concept and numbers of the effects of the modified Leopold matrix 
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Table 2. Leopold's matrix of environmental impact assessment after the horizontal development of Yazd city 
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Table 3. Scoring evaluation of Yazd city's development effects on environmental factors by Leopold's matrix 

 &!�	 ������

�-�+�  
V�1  S4  '��  c�+�   �!�'  B���3'  ��b�2'  B��_�  

 �W' 	����'

�,��"  
128-  81-  141-  53-  18-  95-  72+  444-  

  

:�634&!�	 
�������� 
�� �� �.� �#� �,��" P'�W' ����	�' ���#� 
6��	����' .6(�?�;( Z��"�� c��" �-�+� 

Table 4. The final scoring of the evaluation of the effects of the development of Yazd city on environmental factors by 

the Leopold matrix 

 &!�	 ������

�-�+�  

 c�+�

�C�.��  
�C�F�(���  

 �[���3'- 


��b�2'  
B��_�  

�,��" �W' 	����'  350-  71-  23-  444-  

   

 :�635�.� �#� �,��" �F��? &�(�,� P'�W' �� Q���� 
6��	����' . 

Table 5. Rating related to the effects of Yazd city development project activity 
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Fig. 4. Classification map of the geological information layer (adapted from Haj Molla Ali and Majidi Fard, 2000) 
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Fig. 5. Classification map of soil science information layer  
 

  
 *C�6�ARd �/A� . �.� �#� k�� �"�[�0d' ���( 
6��  

Fig. 6. Classification map of Yazd city slope information layer 
  

 :�636�ARd .
6�� l�� �,(�-� ���6+� �� ����� 

Table 6. Lithological classification in the study area 

f�0�  l�� 
��6O'������  i�Y�"  

1  (	�
 � 7��p�	p�	 � !��
 �7�� <���# �Q4*  ���) :	��
  

2  (	�
Q4* � 7�� �p�	(	�
 ��+�_y 7�� � p�	  :	��
  

3  
(	�
 � 
�
����'�Q4* �6����* �p�	  �Q4* � 6�
�+��

�6�
�+�� <���# �Q4* 7��  
��8=� :	��
  

4  (�

� 6�� @�2�	�(	�
 (�# �!
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  :	��
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:�637�ARd .
6�� P�Y�b�1' V�1 

Table 7. Classification of soil properties 

 f�0�  V�1 &���  V�1�����  i�Y�"  

1  
 t�)��	� ���� �p�	 t�) ����9 
-' ]?� ����	 ���=2 60�2 �2  

 ����D (-' ���=2 y�G�)  ���) :	��
  

2  
 ����	 t�)�	� �2 (��+  6,	 �

����	 60�2  
����C  (-' y�G�)  :	��
  

3  
t�) ��� �
�+ - ��� �	�  �2

L	��
 �# Q8	 60�2  
����B  (L	��
 y�G�)  ��8=� :	��
  

4  
 ��� t�)� ���U  ���	 ���=2 60�2

Q8	  
��� �A y�G�) (����  :	��
��  

  

 :�638�ARd .
6�� ���'��? k��  � '��C�� � �(4)2003 ( 

Table 8. Slope parameter classification (Allen et al., 2003) 

f�0�  (�3��) k��  i�Y�"  

1  5-0  ���) :	��
  

2  10- 5  :	��
  

3  15-10  ��8=� :	��
  

4  15>  :	��
��  

���( (S �"�[�0d' �0Y�� 	' :���3 	' �0Y�� � �#� (M8K -

�"� �
 (�X�0 3��2 ;��9 �� 9 �  7��7 !��� ��
�  .6	

 ;��9 ��10  7�� �8 (M8K ��>� w�	
 �2 �/� �"� 3��2

 .6	
 ��� (A
�
 ��X
 ���9 �
 (�X�0 
  

 :�639�ARd .
6�� �0Y�� 	' md���  �������?) 
�#�1393( 

Table 9. Classification of distance from urban areas (Prabnai, 2013) 

f�0�  (����0��) �#� 	' �0Y��  i�Y�"  

1  2-1  ���) :	��
  

2  7-2  :	��
  

3  20-7  ��8=� :	��
  

4  1< (�X�0 � (�X�0<20  �� :	��
  
 

 *C�7�ARd �/A� .����0�� k!O �� �#� 	' �0Y�� ���( 
6��  

Fig. 7. Classification map of distance from the city in kilometers 
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 :�6310�ARd .
6�� �0Y�� 	' ���3 

Table 10. Classification of distance from the road 

f�0�  �0Y' ���3 	' �0Y��  i�Y�"  

1  2000-1000  ���) :	��
  

2  3000-2000  :	��
  

3  4000-3000  ��8=� :	��
  

4  4000 >  �1000<  �� :	��
  

  

  
 *C�8�ARd �/A� .����0�� k!O �� ���3 	' �0Y�� �"�[�0d' ���( 
6�� 

Fig. 8. Information layer classification map of the distance from the road in kilometers 
 

e�0Y�� ���( ( 	'  :���� :�A��' Q�-1;��9 �� 11 7�� � 
9 (M8K ��>� m�N) �
 (�X�0 w�	
 �2 �/� �"� 3��2

.6	
 ��� (A
�
 ���� ;�M��
   
��( (�j� �"�[�0d' �j
���� ^'�'j*�� �"�[�0d' ���( � � -

 :
.�1;��9 �� 12 (M8K ��>��2 �/� �"� 3��2  w�	

7�� �� ��� v,�
 �V
�
 3�2��' 10  ��� ��
� &��?�

6	
 .(M8K7�	 3��2 ��>�
 ��� ����M
 w�	
 �2 3/�)
7�	 �
�1�	
 (���� ('�P
� 3/�)�
 Q�W�+����4 3�4 -

�
 @��X ���2) ���� ���
/���1377.(  ;��9 ��13  �
 7��11 (M8K ��>�3��2 7�	3/�)  ��
� !��� �/� �"�

.6	
 ���  
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6��  

Fig. 9. Information layer classification map of distance from power transmission lines in kilometers of Yazd metropolis  
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 :�6311�ARd .
6�� �0Y�� ) ���� Q�-1 	'
��0�T  � '��C�� �1393( 

Table 11. Classification of distance from power lines (Gillory et al., 2013)  
f�0�   :�A��' Q�-1 	' �0Y��

(����0��) ����  

i�Y�"  

1  6-5  ���) :	��
  

2  10-6  :	��
  

3  20-10  ��8=� :	��
  

4  <20  �5<  �� :	��
  
  

:�6312�ARd .
6�� 
����� �^'�' 

Table 12. Classification of land use 

f�0�  
����� �^'�'  i�Y�"  

1  ����-+ ]K��
 � �
��4��� &��  �U�0 � k�/�  ���) :	��
  

2  (��2 �B#�
���'
�  �4��� &��  ��
�  :	��
  

3  3�
�_�2 �3�����' �V
�
  ��8=� :	��
  

4  6���	 ��>��G# ���1�X �3������ ]K��
 ����
(��)��'  

�� :	��
  

  

  
  

  

  

  

  

  

  

  

  

  

  

  

*C�10�ARd �/A� .
����� �"�[�0d' ���( 
6��  �.� �#� �^'�'  

Fig. 10. Yazd land use information layer classification map  

  

  
 *C�11�ARd �/A� . ���( 
6��*��
.�1 �.� �#� 

Fig. 11. Flood layer classification map of Yazd city 
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Table 13. Classification of flooding (Gillory et al., 2013) 

f�0�  *��
.�1  i�Y�"  

1  7�	 �U�0 ���� 3/�)100;�	  ���) :	��
  

2  ����   :	��
  

3  L	��
  ��8=� :	��
  

4  �+�2  �� :	��
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Table 14. Pairwise comparison matrix of the main layers with inconsistency rate = 0.097 
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Table.15. The range used for the city of Yazd 
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Table 16. The final ranking of scores obtained from the pairwise comparison matrix 
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Fig. 12. Map of restricted areas (based on Table 15) 
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Fig. 13. The final image of suitable areas resulting from the pairwise comparison matrix method 
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Abstract 
With the rapid growth of urbanization, the massive production of construction and demolition waste has 

become a significant challenge to the sustainable development of cities. Landfilling, the most prevalent 

method of disposing of construction waste, remains widely used, despite ongoing efforts to promote the 

reuse and recycling of construction debris. The primary objective is to identify a location that minimizes 

environmental impacts on both the local area and its surrounding natural environment. Determining the 

optimal location for a sanitary-engineering landfill involves multiple stages, and the effective execution 

of each stage critically influences the overall outcome. This study focuses on four key criteria for 

selecting a landfill site: natural environmental conditions, geological and hydrogeological factors, 

economic considerations, and land-use patterns in the area. To optimize the management of time, cost, 

and the complex impacts associated with the project, Geographic Information Systems (GIS) were 

employed. In the case of Yazd, eight informational layers were gathered, and maps were digitized to 

facilitate optimal landfill site selection. After compiling and integrating the necessary data layers to 

identify suitable areas for construction waste disposal within the Yazd metropolitan area, the Analytic 

Hierarchy Process (AHP) was applied. Each data layer and its corresponding sub-layers were assigned 

weights, and restricted zones were excluded through the use of the privacy layer in the final map. Based 

on the final analysis, four areas were identified as highly suitable for landfill development. However, 

Zones 2 and 3 were excluded due to their location in the prevailing wind direction and the results of 

subsequent field visits. Ultimately, Areas 1 and 2 (the current landfill site) were determined to be the 

most suitable locations for optimal construction waste disposal in Yazd. 
 

Keywords: Environmental Assessment, Location, Construction waste, Hierarchical Analysis, Yazd 

metropolis 

 

Introduction 
The rapid growth of the population has led to 

the continued expansion of the construction 

industry and the corresponding increase in 

construction waste. Today, finding an ideal 

disposal site that meets all necessary 

environmental and economic conditions is a 

key challenge in waste management. The aim 

of the current research is to assess the 

environmental impacts of construction waste 

accumulation, identify environmental factors, 

and determine the effective parameters for 

selecting the optimal disposal site for 

construction waste in Yazd. This research 

focuses on choosing the appropriate model and 

method to identify the most suitable disposal 

site in Yazd, with optimization based on the 

region's natural features and sanitary 

engineering considerations. 

 

Materials and Methods 
To assess the environmental impact of 

construction debris in Yazd, the legal 

boundaries of the city were examined, and 

potential disposal sites were selected within a 

30-kilometer radius of Yazd's boundaries. 

Leopold's matrix, a widely recognized tool for 

environmental assessment in Iran (Hafezi 

Moqadas and Hajizadeh, 2016), was employed 

in this study. The optimal location for a future 

construction waste landfill was determined by 

combining remote sensing techniques with 

geographic information systems (GIS) for data 

processing and analysis. The maps generated 

for locating the optimal disposal site were 
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created by merging and overlaying various 

layers, with each layer’s weight and sub-layer 

evaluated through hierarchical analysis in 

comprehensive system software. GIS was also 

utilized to support the decision-making 

process. 

 

Discussion and Results 
A part of this research investigated the impact 

of construction waste on environmental 

elements, including water, soil, and air, in both 

authorized and unauthorized landfills in Yazd 

city: 

A) Water Pollution: The infiltration and flow 

of water are the primary causes of pollution 

transfer, particularly the contamination of 

water bodies from sewage. Since the depth of 

underground water in Yazd city is over 50 

meters, and considering that construction 

waste is typically dry, it does not significantly 

impact underground water pollution. 

B) Soil Pollution: Due to the extensive 

horizontal expansion of Yazd, many barren or 

agricultural lands have been affected by the 

accumulation of construction waste. This has 

led to a degradation of soil quality in these 

areas. 

C) Air Pollution: The most noticeable aspect of 

air pollution is caused by dust, odors, and 

smoke, which result from the collection, 

disposal, and occasional burning of 

construction debris. 

Table 3 shows the ranking of the 

environmental impacts of Yazd's development 

activities, as assessed by the modified Leopold 

matrix. The results revealed that air pollution 

has the most negative effect, while economic 

factors have the most positive effect from the 

development activities in Yazd. In this study, 

the hierarchical analysis method was applied 

based on the specific conditions of Yazd city 

and the experiences of other researchers. After 

classifying the main layers into their sub-

layers, Table 14 presents the matrix for 

pairwise comparison and the final scores of the 

layers. Figure 13 illustrates the final map of 

suitable areas derived from the pairwise 

comparison matrix method. According to this 

classification, four regions fall into the 

"perfect" category. The locations of the two 

existing authorized construction waste disposal 

sites in Yazd are also classified as appropriate 

for construction debris burial. 

 

Conclusion 
In this research, eight layers of information 

were collected, and maps were digitized to 

study the optimal locations for a construction 

waste landfill in Yazd city. The layers were 

weighted based on expert opinions, and the 

analysis was conducted using the hierarchical 

analysis method. The information layers were 

classified into sub-layers according to existing 

standards. These sub-layers were then grouped 

into four categories: very suitable, suitable, 

relatively suitable, and unsuitable. Restrictions 

for prohibited areas were applied based on the 

studies. According to the final map, four areas 

were categorized as very suitable. However, 

Areas 2 and 3 were excluded due to their 

location in the direction of the prevailing wind 

and the results of the final field visits. 

Ultimately, Zones 1 and 2 were identified as 

the most suitable sites for the optimal burial of 

construction waste in Yazd city. 
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