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1395 :549 (M- �� ��A ��9�� 0�;�	N �'( & 0���� M- 0��  ��� . ��	�
��� O�	,� �����	# %���2 ���9�� �	��� �� E�����	# )-�B2

%� %- �<�:�� �%�(�� �6 �� �� EP E�!B=	# +(� & 	=�'( �� �� EP Q	2�	� R�:& �� 	=  0
	� E��2)�;-�2  �E��	HB= & 	�#1396 :

299.(  

%���2 ٔ◌  & +�	� +��� ���� +���2 T��� �,�"#�'( E&)
��&�QU:	
 09�� VUH"� %-  +( �	�� M.W ��  �X�J�

��	N %YWU�  E��-  ���P �� EP �� �(	# �	=+�	�6 & ����  ��B= %� �� ��QP @�	,� � %��2 E�#	- �� 0�) �%'�+
 �;-�21397 :1 .(

 [�J\ 0���+�)@�	� ( ]� 	�#� �	=��"- �� ��	�9� �� �0�� ^�_ ��	`�N� %���2 & E	9#� 0�U� 0'� %- QU:	
 & QP

%;89� ٔ◌ 0�� �#��J� �	�9� . �� 	�� � +��� ����+#	��� a	���>2 +W ]� %� QU:	
 & QP 7��,- ���,\ �	=��"- �� %D�?�

M- �	=��"- +�P��  ���� ���& QU:	
 0���+� & QP b��L2 ���� �� �+�+( VUH"� ��,= I���� +�P�� 	� &)Wilderer 

and Schreff, 2000: 4 .(%� ����  %-4  QU:	
 %�K`2 M�9�� +N	
 E	'� 0��B� �- ^��&� �,�� E	'� �� �K# ��	�;��

 +,�9=)Mara, 2001: 300 .( ��	( %- QU:	
 0���+� M�9�� %-	.#P��@B�  	� �+.�  �	K��� & QU:	
 %�K`2 ���&P

�� b.� & Q	96 @
� c�� ���( (Q d@����  	
� & ���B< 0(�+'� �� 0e	KW (I�J� & QP @�	,� �� 0e	KW f & d09�� ( ��

%� Q	96 �� �+.�  �	K��� �QP ���B- 	� O�	,� �� �#+��	(P QP b��L2 @�	,� �&� �� �	"
 C=	- ��Y,�  ��()Bakir, 2001, 

Friedler, 2001)  �g� �� �#&)
 %� &� �#��!# & 0��B� @��� C��)
� EP 	� ^h�2 & ��'( O�	,� %���2 ���� %� �
�� �� &

%#	A�&� ��,������ QP �� QU:	
 �?���P %D	��� & 	=  �	=�	'# & �#	'� ]#	� ��� ��  �&��� QU:	
 %�K`2 %-  +( i<	� 	=

E�#	N �2 ���� ��"�� ���&� ���5? ���? ���N %�) �E��	HB= & 	�# �B�'
1390 :41(  

QU:	
 �:	W 7	W �� Q	96 & 	= M'� �� 	= I�J�  +,�_P @�	,� b��2 �� �	B( %� 09�� 0�� C��)
� %� &� EP E�)�� & �&� .

kA	( 0
� & V����2 Q	96 �K�- & �B- �	= �� C��)
� �� ��!#�	� ^&)�  +#��56 @�	,� & 	= ��� 0�	<� & +=� 	� b��# �	=���+#	

%� �����,H2 ���?�	- %�K`2 ��H;B< �	>2�� & b��# �	= %#	A  ��"- �� QP �&+J� @�	,� ��	��	� &  �	K��� 0'� �� �gl� ��	? 	=

0��.  

��	��  �&��� �?���P 7��,- 0'� �� ^�+N� b��2 Q	96 �� �+.�  �	K��� & QU:	
 �	= EP �	= %�K`2 m�+W� �	= %#	A  �	=

QU:	
 EP ��H;B< �� O�N� V�	Y# &  0�� 	=) �+#&�	'� & �,�9W1396 :45 .(Q	96 %�K`2 & @
�  �� �B'� Cn� �!#	A �	=

0�� �0�� QP @�	,� 0���+� �� %- ���� b�� %� M- %�K`2 QP E��2 b��	6 o�`� ���� ��  +(  %�;n2 	�� d��- 0
	��	� E	9#� 0��

Q	96 M�>�9� 	�B�( ���� ����� ��	.2 �	=E	�� �� I�J� 	� E	9#� ���� �&P %<�B.� %� 09��  ��2 �� ��  %�K`2 E&+� & QP �	=

�� �	B( %� �#�#	N��p �gl� +�P .Q	96 @
� I�J� �� EP  �>�	� V��g� ���� %� ��	.2 & �!#	A �	= %� ����� 09��  �� EP ��gL2  q�&

^�� �� EP ��gL2 & �J��K2 o�	`� & E	9#� o�`� ���� QP @�	,� M�9�� ��	,( %#	A�&� �	=  r�:�� ]� �;W	� & ��

iJ� 0�� )�!#��� . ��( %�
�? �	H� T�	,� %�K`2 4&� ^�_ @�	,� E��� ����� & �B�;N� I���( %� %��2 	� %>X,� �= �� 0�� ^�_

)@�,� E	B= :47.(  

��'( QU:	
 QP E���� �� �� ��	( )�# �� �JX� �	= ��� �� %- ��( E	�	�A �	= 	� 	= �= E���� �	=�'( �� �0�� ��

E������ ��W & +,�9�# )'.� QU:	
 %�K`2 M�9�� %� %#	A & @B�.�  ��W & QU:	
 %�K`2 M�9�� )�# s�)� ��	.2 )-��� & 	=

M�9�� ����� �#	��� )-��� +�	( 	',2 & +#��+# ��  �	� ]#	2 ]��t� ]�  EP +,(	� QU:	
 %�K`2 �	=M=  & E�+� �	�9� )-��� ��

 )'.��L2  �	2�u  +,D 7�� ��%=� ٔ◌  b��� ���56v�K# 	� & �,������ QP [X� w	�� �� QU:	
 @
� 7	W E	�� ��W & %�(5?

�� ^	.#� ��( . 	D �� �0�� b��	6 �,������ QP [X� %- �>�	,� ��  �,������ QP [X� %- �>�	,� �� &  +(  �	K��� ��5� �	=

�� %#	A�&� ���& %�K`2 E&+� QU:	
 �0�� _	� ��( .� %- ��	=�'( �x-�@N�& %#	A�&� �	,- �  +(  +#�) ��W & �'(�� ����=� +,#	�

���p 7	B( & ��	B( �	=�'( (��  �	K���  ��( b�� �� I�J� ���� �+� �XA %- ��( 09�� 0�� . E���� �� ��'( QU:	
) �'(
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E��'2 (%� �&�%; ٔ◌ %H�( ٔ◌ @B� QU:	
 ��&P  ������)�?� M�9�� (%�K`2 %� �	,� �� QU:	
 �)-�� %#	A �>�,� E��'2 ���,� O

�� �� @
� & %�K`2 	.#P �� & +#�( ��  ��� �	H� �+�+� +\	>� ���� 	� & +#�( ��(.  ���� %� E���� �� ��'( QU:	
 %�K`2

E&�>� & %,�)=�6 �	�9� 0��  ��� �2����& 7	W 	2 %H,�� %� E	B�A	� ���� ���
� & 0��  ���# %
�\   +��	# �� EP E	()-��� & 	=

�� �?+,�
 . 7	� �� %- ���� �'( b�� b�� ��1371  & 0��  +( QU:	
 %H�( M�9�� �����60  %� & C(�6 &� �'( [X� +\��

%�K`2 %� �� �'( [X� QU:	
  �� @N�& %#	A5 �� 7	>�#� ���� �'( �����;�-  ���& b�� 	� 	�� +=�40  %H�( M�9�� +N	
 �'( +\��

 �� ��"�� ��� b�� & 0�� QU:	
 @
� +=��A 7	�#� %� �� ���B< 0(�+'� & �,B�� V���	n� &  ��� ��'"� ��'(�>
 ����� O�	,�

09�# �'( �;�
 �	�# ��!���� �?����
 0;< %� )�# ����� QU:	
 %H�( & 0(�� . �QP v�K# ^+< & ���� y	A 0
	� %� %��2 	�

%� 0�_	� �'( b�� �� QP  � [X� ���� � 	2 M�# �KW 	� �>�	,� �� %-��  +��� QP %� ��� ] ��( . ���� %� �X���( b�,D ��

z�= y	A r	�(� %� �+���2 Q	96 & QU:	
 %#�?�= & ���+# ���& ��P Q5� %#�?  VUH"� &  +( Q�9J� QP E�&� E��,<

09�� �	W �� ���& %� �� ��(�+'� & �X�J� 0��  +( T��� ^��� ���� �� ��	�� VUH"� ��� b�� %- ��&P . %;B� �� V��XA

09�� QP @�	,� �?���P 0�� %�(��  ��B= %� %- �X�J�  V_�`J� �?���P & QU:	
 +� ��� ���	B�� r��#� r��( �y	A&

%��� �!�
�? & �?����
 ���&	"- & E	�	�A [X� �� QU:	
 E+( ��	� & QU:	
 7	>�#� �	= ... ��� C=&q6 b�� �� %-

09�� V��XA �� �(	# ����� +( +=��A  �X�J���( ��	�	,( ���� �� ��'( QU:	
 �� �(	#.  ���� QU:	
 %H�( ����� r&�(

�� ��N 7	� 09�� �� C�� %� +�� .�� �?����
 & �?���A �	D� QU:	
 ��	>� �� %- �#	B�� & 09��P %��� ��  �	K���  ��(

%��� b�� �B< 7��  +( T��� +��� E	�	6 %� 	= .%� %#�? ( �� �"n� 0N& +,D�= %- �� E+( �&+9� &  ��- 4)�� QU:	
 %H�

�� �	.�� ^��� ���� �� �2UH"� QU:	
 %H�( +,- .0���&� & ��	�	,( %� r�:�� b�� 0�B=� %� %��2 	�  VUJ� & O�	,� �+,�

T��P 09�� V���	n� �� �(	# ��56 0��  +( %�A���6 ���� �'( QU:	
 & QP �X�J� . 7	�#� %� �:	W C=&q6 b����	,�

�!n�	60�� ��� 7�l� %� �� :M'� �� QU:	
 T�	,�	# @
� �� �� T��P b���"�� %- ���� �'( ��	�
��� Cn� b��2  ^�+- +,��

{0�� 

  

?@�A� '��B�� 

 E��	HB= & E	K��)1399(E	H� %� �"=&q6 �� � %�K`2 ��	�  ����	- �T�( �r	K2�� �	=���� ��  �	K��� 	� 4�( �'( QU:	
 %#	A

b��� ��:��� 0�� %�A���6 �%;\	
 & %#	A�&� �� %;\	
 ��'( �� %;\	
 ��9? �� %;\	
 ��	� 0'� ���	,( . ]B- %� %��	X� b�� ��

�� V	<U�� M�9�� ��&	,
EP %"># ��	
 @���2 ��  �	K��� 	� ut� & +���?  �	�P ��-5� �	=���� %"># ���	�
� +( ���+#	��� 	= .

 T�2�2 %� � �� �� %;\	
 & r	K2�� �	=���� & 0"? %��	J� 	=���� �� ^�+-�= E�& ��2��� %;9;� ��;J2 4&� ]B- %� %���� ��

0�B=�	� M- & b��2 0�B=� �� k�n"2 	=���� b��2+(  � .EP O�K;2 & 	=���� �� E��&� 7	B<� 	� ut�  V	<U�� M�9�� �� 	=

%�K`2 �	.�� �#	H� ��9#	�6 %"># ���	�
��� +���? %�'2 %��	X� ���� %>X,� �� QU:	
 %#	A . & Q�,� 0B9N %"># b�� w	�� ��

%�K`2 �	.�� ��9#	�6 �Y#�� 4�( �'( ���p Q�,� Cn� �!�� %� 0�9# QU:	
 %#	A T�	,� 0��:& %>X,� �	= 0�� ���� ��2 .

 +#&�	'� & �,�9W)1396(09�� V��g� ��;J2 %� �"=&q6 �� � %�K`2 Q	96 �X�J�  |�	�# %- +,�A���6 � 	"#	��- �'( QU:	
 %#	A

%#�B# O;�� +�	� V��v �- ��+>� C.,� �� �\	W Q	96 %�K`2 �W��� [�J\ Q�A ��H;B< & �gl� �=��	� �� E	"# QP �	= 

0�� .%#�B# �	�� C.,�  �� QP �	=3 �� E	"# c;�n� %X>#  b�� �� %- +=�3  �� �-+#� V����2 	',2  ��� 0�	g QP �	�� %X>#

E	�� �� 0��  ��� E	"# c;�n� �	= .%#�B# V����# E�)�� %�K`2 ��&�& %X># �� 7�;J� Eq�9-� E�)�� & 	=  ��&�A %X># 	2 %#	A

0�� %�(�� �"��)
� +#&� .�2 �� �K9
 E�)�� & ��	�B�( & ��9�� �=��A Eq�9-� E�)�� %��+��� & 0��	�;N %#��&� V���%X># ٔ◌  ��&�&

%�K`2  	2 %#	A%X># ٔ◌ %#�B# & ��&�A 0�� %�(�� �"=	- +#&� �2�&� �\��
 �� ��	= . ��tN���� & �K���)1395( %� �"=&q6 �� �
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E	H� ������ %�K`2 0A	� ��	�  4&� %� QU:	
 %#	AGIS  &AHP ����� %��	X� : C=&q6 b�� �� +,�A���6 �b�BA E	���'(

 O�K;2 	�GIS  ��2��� %;9;� ��;J2 &)AHP (%,'6 �� �
��� ��"�� %��	X� & �#�+�� +���	� ���� & b���2 T�	,� �	= ���? . ����

 �>#�
 &)1392(%�K`2 V���	n� ��	���� E��,< 	� �"=&q6 �� � K��� 	� E��'2 +,?�� %#	A ��� E	"# �>�K;2 4&� ��  �	  %- +#�58 

09��  �>�	� �XA %�K`2 �� �X�J�  4&� ��  �	K��� 	� ]9�� ��	���� ��  &U< b�,~B= & ���� ���& ����� %#	AJSA  b���B-

]9�� +#��B# ��	�	,( )�# �� 	= .	H��&��-� & �~;�6 ���1 )2020(%�K`2 ���� �� C��A C=&q6 �� � 9;�� QU:	
 %#	A %� 	�

%���� ٔ◌  ��� ��  �	K��� 	�  �� %"># ]� +,�A���6 �n��	2 �	= .E��	HB= & z;�6 ��� 	,��+?	�2 )2019( ��	���� C��A C=&q6 �� �

%�K`2 �� �XA %;9;� 	� �XA %"># ]� %���� %� ��'( QU:	
 %#	A b���2 T2��� %�A���6  +( %� %- +#�  E�)�� b���2 ���� ��	,�� E��,<

 ]9��uH< ����!n�	6 E	H�� &  ��� �� bHB� �� @��� �B��� ��	� .y_��-3  E��	HB= &)2016( E��,< 	� �"=&q6 �� �

09�� �XA ��	���� %�K`2 0��	�
 �X�J�  �H������� & ]��U- 4&� &� �= �� E	�9'� QU:	
 %#	A)Microtox® �

Ostracodtoxkit F ™ %�	�#� 4&� & ��� (V���gL2 ��	���� ���� 09��  �X�J�WWTP  ��B#  �	K��� +#� . %- +( V	�g�

09�� ��	���� C,2 ����< ��gL2 ��	- ��	���� ���� M'� �	�9� ��)�� ]� �X�J� 0
	��� ��P ^	9�� �&� �� �X�J� ���   +,,-

%H�( �� Q	96 0�� QP %�K`2 �	= .E��	HB= & �,�4 )2010(E	H� ����� %� �"=&q6 �� � %�K`2 0A	� ��	� 	A 	� QU:	
 %#

 4&� ��  �	K���)%#	�	� ٔ◌ M�B`2 4&� & �#	H� V	<U��  +,D ���?��� �	 ٔ◌ E	H� ��
+,� ��	� (+,�A���6 %�-�2 �	�,- �'( �� .

 %��� &� %� ����� ���� �	=���� ��� E	"# |�	�#)09�� ��	`�N� & �X�J� (�� M�9>2  �� %;\	
 ���� �	=���� b�� b�� �� %- d+#�(

�JX� QP  q�& 0�B=� �� 0��  ��� �	`�A� ��A %� �� �	���� b��2_	� & 0�� �����A�� ��.  

  

��>�C D�& 

0�� �;�;J2 � �K�\�2 ����� 0�=	� �� �,��� & �����	- o+= �Y#�� O�>J2 b�� . ���  %��� &� �� O�>J2 b�� �	�# ���� �	=

 ��� c�� ��	= ( �#	H�)��	�
 (Q & ( ���  �#	H���p �	=)�K�\�2 (M�9>2 +#+( �+,�.  

 ��� & V	<U�� ��&P��? %� 	= %#	n�	�- & ��	,�� V��\ E	��	� & �&	"� b��+,'� V	��	X� ��  �	K��� & ��  & %����� �	=

 ��� f��n��� b�,~B= %"># �� 	=  �	=GIS 0�� �'( .%�).2 ����  ��� ��;J2& ^�# �� �	=  ��)
�Arc GIS  	� T�-�2 &

)7+� �	=,AHP,SAW ANP ��	
 I�J� &(+(  �	K��� �.  

 7&+� ��1  &2 %�_ 0��  +(  ��&P �C=&q6  �	K��� ���� �	=.  

  
 E��71 :F5	� G	H� �-;� �	@ '�IJC ��	� *��� �+�  �!	" '�	5  

K�%&  F5	� L	�  

1  �:��� ����	-  

2  ��'( )�� �	�
  

3  b��� ��	,(  

4  T�(  

                                                                                                                                                                                              

1. Łój-Pilch and Zakrzewska 
2. Łój-Pilch eet al 
3. Kudlak 
4. Sener et al 



 +����9# � :����� ��9 ;<�9� � �=>� ?	�@ A�B  +#�� �� ��A<�C� :��� +�	>� D@ � D=E�F (43 

5  r	K2��  

6   �� �;\� �	=  

7   �� �<�
 �	=  

8  y	A 0�B=� %���  

9  �'( �� %;\	
  

10  %#	A�&� �� %;\	
  

  

%� @B� ��Y,� %�	,"��6 �V	<U�� ��&P  0A	� O>J� �	=) �#	�� w	�� �� %-,H2�] AHP1  +( M�Y,2 +#�( b�� �14 

%,����� k`n�� w	,(�	- ٔ◌ +( @���2 ��:	W V	��	X� .kA	( ��&� %9�	>� �� +�� %- d+( %����A E	�	,(�	- ��  �	=

E	H� %�K`2 ��	� kA	( �=��	���� %� ^�+N� �QU:	
 %#	A +,�	B# 	= . +#��� 1�	6 V_�l� %� %- �,�``n�� %- 0�� �-v %� ^�_

%�	#�� V	"���? ����� I�J� 0(�+'� �E��B< ��+,'� ���'( �)�� ��& QU:	
 & QP ��+,'� �09 GIS  ����� & +,�9=

 ��� _	� %� 7	� 0"= I�2�� ��	- O���� �?q�& +#�.  & QP 0-�( E�+,��	- &  	!"#�� +�2	�� �)� ���
� b�� �x-� �b�,~B=

TW	\ ��:	W V	��	X� %,����� &  ��� QU:	
  ��� �Y# +#� .%�	,"��6 @���2 �	= ^�# ��  +(  ��)
�Expert choice   +( ���&

E�& & kA	( %� ����� �	= M��W & 	= 0��  +( kn"� 	= .]�,H2 �� ���;J2 +,���
 �� AHP w� ��;J2 V	#	H�� &  �� ��2

^�# ��)
� GIS2 7+� b�,~B= &  4&� %� ��	�SAW3 0��  +(  �	K��� . +( +=��A T�� ��	�
��� V	<U�� M�9�� ��  �	K���

� 0<�� & 0N� 	� V	<U�� 	2+#��!� ���N 4����6 ���� ��2_	.  

  

 E��72 :G	H� �	@��MN� 	@%&���	N
� � ��	�  

&	�(�  O	IC&�  �	�N��  ��  �	�N��  �+� �� '-;	"  �	�N��  

�	��� ���  
0  	250  4  0  	23 +\�  4  0  	21500 ���  1  

0  	215  3  3  	25 +\��  3  1500  	22500 ���  4  

  
15  	250  2  5  	215 +\��  2  2500  	23500 ���  3  

 �� C��50  1   �� C��15 +\�  1   �� C��3500 ���  2  

�	���   �� �� %;\	
 �<�
 �	=  �	����   �� �� %;\	
 �;\� �	=    ��'( )�� �	�
 �� %;\	
  �	����  

  

�	��� ���  

0  	2200 ���  1  0  	2500 ���  4  0  	21000 ���  1  

200  	2500 ���  2  500  	21000 ���  3  1000  	21500 ���  2  

500  	21000 ���  3  1000  	21500 ���  2  1500  	22500 ���  3  

 �� C��1000 ���  4   �� C��1500 ���  1   �� C��2500 ���  4  

�	���  �:��� ����	-  �	����  b��� ��	,(  �	����  %#	A�&� �� %;\	
  �	����  

  

�	��� ���  

�#	�	�� & ��( ���	� �:���  4  ��9
 �&	W ��( �E�	�  4  0  	21000 ���  1  

%�	t=�-  3  ��� ]=P  3  1000  	22000 ���  2  

                                                                                                                                                                                              
1- Analytic hierarchy process 
2. Geographic Information System 
3.Simple Additive Weighted 
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�	� �r��)�  2  
���  ����= ]=P - 

 �'N ��  
2  2000  	230000 ���  3  

	��&� & �'(  1  

 & M�+N ��
��P w��2

 V	���� �+�+�

%#	A�&� �B�+N ��  

1   �� C��3000 ���  4  

4= �T�	,� aU�	-3 = �T�	,�2 = �T�	,� a	��9#1 =T�	,�	#  

  

 '(�	#� %&�� '>#�� �"�(�)�/�� � �(�/� 3�!	�& ��(P��(  

 ��	�
��� ��< �� ���� �'(31  & %���3  7�� & ��	B( %>�N�61  & %���29 0��  +( @N�& �N�( %>�N� . 0
	9� 	� ���� �'(

1548  �7	B( �� E��'2 �� ����;�-366  %;\	
 	� & Q�p 7	B( �� +,���� �� ����;�-834 �� �����;�-  b�+� %- ���� ���N +'"� �'(

E	��� )-��� 	� O��� M= �	= �� �	�2�� �	># ��	� & ���� +�	� .��	� �;�`K2 R�� Q�`�  �&+J� �A�� �� ���� �'( 0W	9�  ��

52/2084  �	�H=)1328.8  & ��'( k�	A �:��� �	�H=755.7 ��'( k�	A	# �:��� �	�H= ( %- 0��13/0  0��& �� +\��

� �� E	���'(�����  ���?) �E	�9D�;� & E	�9�� ���+#	��� ��	�P %�	,�	�1398 .( ��'( ����	- 7	�(� [X� b���"�� ���� �'( ��

 0W	9� 	� �#�H9� ����	- %� �����28.87 +\�� ����	- ��	� %� 0�9# ����	- b�� M'�  ���  	=6017782  & d0�� @������

�	- %� ����� ��'( ����	- 7	�(� [X� b���B- %#��� 	� ��!(��? & �!,=�
 ���0.3  0�� @������) ����� �'( @�	� R��

1398.(  

  

  
  *H�1 : 3G	N��
 '>#�� � G	N
� 3&�BQ &% *��� �+� ��(P��R�
�C : 39��&	S�1400  
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'N"	� 	@  

%�K`2  7	� �� ���� ��'( %#	A1371 %� @B� ��Y,�  QU:	
 %�K`2 & ��&P130  QU:	
 & QP y��"� ��)=7	� 	2 & +( m�+W� 

1387  ����� 	�160 @B� %H�( ����;�-  & ��&P9  �'� ���� �	tB6  	!�9�� 0�� %�
�? ���N ������ . C��)
� ���� %� �EP �� u6

 7	� �� ���'( %���2 & 0��B�1387  E��� ���N C(�6 0J2 0'� EP 0�
�e C��)
�200  ���N %��2 ���� y��"� ��)=

0
�? .�# �� %�K`2 4&�%-�� r %�K`2 b�� o���� r��)� &  ��� 0��x2 �	=  %;W�� b��AP �� ��&�A Q	96 ��  �	K��� 	� %#	A

�� ��	��P +#�(.  �H()2(%�K`2 �J� � �� E	"# �� ���� �'( %#	A +=�.  

  

  
 *H�2 :'�IJC *�� *��� �+� '�	5  

  

'�U �
&�� �C	.��� �	@  

�� � O	IC&�  

 0�9# r	K2�� oU�A� �����	6%,�)= C=	-  	?+�� �� �'( %� %�K`2 m�+W� �	= 0�� 0�B=� )�	W QU:	
 %#	A.  m�+W� ^	!,= ��

%�K`2 C�6 QU:	
 �;\� ���H;- �	.�� ���� ��	=��9� QU:	
 %#	A �� �,�� ��( .�?q�& ��  & E���  	2�- ��9� b�� M'� �	=

%�K`2 %� QU:	
 �&�& ��'92 %� %#	A 0�� �;>g V��\ .��p �� %�K`2 %� QU:	
 �	tB6 ���� +�	� V��\ b�� %,�)= %#	A  �� �	=

��( %�
�? �Y# .E	H� iW	�� �� 09��  	?+�� �� T�( �����	6 ��	� 0�� 0�B=� )�	W ��	`�N� & �X�J� . ��	`�N� �	J� ��

 �	� m�+W� %�K`2 �	= E	H� �� QU:	
 %#	A T�( �	= %,�)= & 0�� T�	,�	# ��� y	A �	= ������ y	A &  C��)
� �� �)��

�� +=� .%�K`2 m�+W� ���� b��	6 T�( %��� %� ��"# QU:	
 b�
	� E	��� �� %#	A  QP @�	,� 0B� %� �,������ & �JX� V��\

��- +=��A ���?�;� �!�� O�	,� & . �H( ��2 %�K`2 �J� & ���� �'( r	K2�� & T�( 0��  +(  ��� C�	B# �'( b�� %#	A .

E	B= �� %- ��� %�K`2 �J� r	K2�� �Y#�� �0�� E	�	B# �H( 0�� T�	,� %>X,� T�( �Y#�� & T�	,� a	��9# �+W 	2 & T�	,� %#	A .

+,�9= T�	,� ���� �'( Q�p O�	,� ��"�� r	K2�� �Y#��.  
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*H� 3 :V/�� 3*��� �+� O	IC&� � �� '�U :'N"	�  3��>�C �	@1400 

  

�+� �� '-;	" � �!�&� ���&	Q  

�� ��Y,� %� �:��� ��  �	K��� ��:��� ����	-  ����,\ ����&	"- �:��� ��	( %- 0�� �#	9#� E�?	#�? �	=�	�# @
� ��Y,�

0��  ��p & �#�H9� .%�K`2 m�+W� ����	- �� QU:	
 %#	A %,�)= V&	K�� �	= �� �	.�� �2&	K�� �	= ����	- ^	B2 �� & +,-  	=

���+# ���& m�+W� E	H��.  

 �H( ��4 �0��  +( E	�� E	�	,(�	- �Y# %� %��2 	� a	��9# �'( �� %;\	
 & �:��� ����	- . 0�	W �� �'( ��"�� ����	- �Y#��

%�K`2 �J� & T�	,� ���� ���N T�	,� a	��9# 0�	W �� )�# %#	A .%�K`2 �J� �'( �� %;\	
 ��  & �'( ]��)#  �&+J� �� �;�
 %#	A

���� ���N T�	,�	#.  

  

*H� 4 :Q '�UV/�� 3*��� �+� ��+� '>#�� �� '-;	" � �!�&� ���&	 :'N"	�  3��>�C �	@1400  
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�.�" � �-;� 9%	7 �� '-;	"  

 �H(5%�_ � �� E	"# �� ���� �'( �<�
 & �;\�  �	� �� %;\	
 �	= +=� .E	B=  �	� �� %;\	
 �� 0�� E	�	B# %- ���  �<�
 �	=

%�K`2  a	��9# & T�	,�	# 0�	W �� �;�
 %#	A �	� �Y#�� & d���� ���N T�	,� 0�� T�	,�	# 0�	W �� �;\� �	=.  

  

  
*H� 5 :V/�� 3*��� �+� �.�" � �-;� 9%	7 �� '-;	" '�U :'N"	�  3��>�C �	@1400 

  

X��� Y	5 ��4@� '7&% � �
	��  

�?q�& �� �H� 0�� �,�  ��2 ���56v�K# �,� �	= .�,� ���56v�K# EP ���?���N %� %��2 	� 	=  %��� %� �� ^�+-�= �� 	=

�,� 0�� V&	K�� �#�?�?� & b��vP ������ �	= .��H"2 ��)�� b�� �!����6 �?�  m�+W� ���� +(	� %�(�+# ���&  +,=�

%�K`2 09�# T�	,� QU:	
 %#	A .%�K`2 m�+W� b��� ��+,'�  	?+�� �� Q�;X� I���( �	.�� 	� O�	,� �� QU:	
 %#	A  ��	,(

E	H�� 0�� ��56 . �H(6 �_�% b��� y	A 0�B=� %��� & ��	,( �� E	"# �� ���� �'( �	= +=� .b��� �	J� �� %� ��	,(  )�

 �&+J� �J� y	A 0�B=� %��� �� & ���� ���N T�	,�	# 0�	W �� �'( �- �'( �� �HD�- %�K`2  aU�	- �+W 	2 �;�
 %#	A

���� ���N T�	,�	# & T�	,�.  
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*H� 6 :X��� '�U V/�� 3*��� �+� Y	5 ��4@� '7&% � �
	�� :'N"	�  3��>�C �	@1400  

  

��+� </
 �	[" � '�	5%�& �� '-;	"  

%� �=	�? C(�6 �����	6 %� @2��� & �;!,� O�	,� T��n2 �� 0�#	B� & �:��� 4��� �KW ��Y,� ��  ��� �	-  w	�� & ��(

%>�� %�K`2 ���� �Y#���� E	H� Q	n�#� �����	6 b�� �+,� 0�� �=	�? C(�6 �� Q�;X�	# ��gL2 b���B- 	� %#	A . �H( %� %��2 	�7  &

%�K`2 �J� ��'( )�� ��	�
 & %#	A�&� �� %;\	
 0�� T�	,� aU�	- 0��:& �� %#	A.  

  

  
*H� 7 :�+� </
 �	[" �� '-;	" '�UV/�� 3*��� �+� '�	5%�& � � :'N"	�  3��>�C �	@1400  

  

kA	( ��  &U< E	H� �	= %�K`2 ��	� M��W & QU:	
 %#	A  �� %- +#��� ���& M= �B'� V	H# �+( �-v _	� �� %- ��	=

E	H� %�K`2 ��	� +#�( 0�	<� +�	� QU:	
 %#	A .V�	�< V	H# b�� �� +#�:  

1.  u��L2 ���� ^�_ b��� 0W	9�%�K`2 ]�,H2 & V�)�'.2 ���� ��	n�#� 4&� %� aU�	- �QU:	
 %#	A  �����,H2 & 	=

���� �!�9� %�K`2 .%�K`2 ���� ^�_ 0W	9� V��\�=��  7�	�� 0��B� ���� QU:	
 %#	A30  	250  �'(  +,�P 7	�

�� %�
�? �Y# ��  �&� �� �#	B�A	� c;�n� �W��� ^	.#� @N��� �� 	2 ��(  c;�n� �	=%�K`2 b���89� �R��  	� %#	A

+#�"# %���� b��� ���B-.  

2. %�K`2 ��	� 4�& 0'� �Y#�� �?���P %- ���? ���N ��'� �� +�	� QU:	
 %#	A  b�,~B= & %�K`2 +,���
 �� �(	# �	=

+�	�# �'( 0B� %� �	� 4�& 	� EP r��X�	# ���.  

3. T�	,�� 0B�N 	� & �
	- b��� ���&.  

4. %�K`2 b��� E��� ^&	>� 	A	��� +� & �5� 	� & %#	A�&� E	�� & �?+#�	� �� �(	# QU�� ����� �� %#.  

  

'�U ��I-C  D�& '� 	@ANP 

4��� �� u6 +#+( T�-�2 M= 	� ��	
 4&� ��  �	K��� 	� %�_ b�� c;�n� %�_ ���5? . 7	H(�8  &9 M=&� %-  4&� %� ���5?

%H�( ��;J2 �� E	"# �� �� +=� . �H( ��8 M= &� ��5?� E�& E&+� %�_ E��- ��� E	B= 0�	= ��  +=	"� %- ���  b���"�� ���(

���� ���N ���� �'(  �&+J� Q�p �� T�	,� O�	,� .+#��� ���N T�	,�	# 0��:& �� �'(  �&+J� ��	�� O�	,� b�,~B= . �H( ��

 +��M= &� ��5?� E�& 	� 0��  +( %��	- Q�p T�	,� O�	,� �� �+W 	2 4&� b�� �� %- 0�� %�_ E��- ���.  
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  *H� 8 :'�U ��I-C  D�& '� 	@ANP V/�� 3G%�% G�� G��� :'N"	�  3��>�C �	@1400  

  

  
  *H� 9 :'�U ��I-C  D�& '� 	@ANP V/�� 3G%�% G�� 	� :'N"	�  3��>�C �	@1400  

'�U ��I-C  '� 	@��	" D�&  
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Abstract 
Municipal wastewater in Iran also includes surface water that flows in the corners of the streets, in 
Iranian cities not every complex and house is equipped with a wastewater treatment system, and even 
large restaurants and shopping centers have a wastewater treatment system and even a They do not 
have a simple septic tank, and only medical centers may have sewage treatment systems. Sewage 
disposal is more evident in areas with urban poverty and will lead to safety and public health risks, and 
the existing sewerage network does not meet the current needs of the city due to wear and tear. Due to 
the soil texture of Zabol and the lack of water penetration, the drainage level in this city is high so that 
in areas with digging half to one meter to reach the water. In such conditions, due to soil saturation, 
there is no water absorption and any sewage and effluent produced is considered as runoff and creates 
acute environmental and health problems, which has caused many problems for people. Due to the 
importance of this issue, vulnerable areas and neighborhoods caused by environmental hazards of 
water and sewage in Zabol city have been identified and prioritized. This research is applied in terms 
of purpose and based on the nature of descriptive-analytical study. The data required for this research 
were divided into two categories of data: a) spatial (spatial) and b) non-spatial (descriptive) data. 
Collecting information and data in the form of documents and libraries and using the studies of 
consulting engineers and related organizations, as well as extracting data from GIS maps of the city. 
For data analysis, Arc GIS software and combination with (models, AHP, SAW ANP and fuzzy 
environment) were used. At a distance from the city, the current refinery is located near the city and 
unsuitable. Geologically, except for a small area of the city, the whole city is in a bad condition, and in 
terms of the importance of the soil of the current treatment plant, it is somewhat quite suitable and 
unsuitable. The vegetation parameter is used to preserve the value of lands and prevent the destruction 
of forest areas and pastures, and the basis for classifying this parameter is to select the desired location 
for the treatment plant with the least adverse effect on vegetation 
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