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 (1 5��	6
 (

 ���G��"414 .�8�� �w��� �/Q�9
 +��
 ��L#H'�  

 
 Q=�1 :�KM�� � � 
)EP�+��3��2�� 
�(�E� ��M� �M�C jED ��  

  

 [�<I1 :� ��J	��+��3���� ���� [M� � 2���B ������ 

|'+�  ��L#H'� i�8�>   '��G��"4 ���

)���(  

 '��G��"4 }��

(Q���)  

 �'�+ ~9� (� ]�P���

(�#
)  

���
� ��*+ ���  

1  &�#H� '00  °48  '43  °31  8/7  2017-1990  

2  +��� G�T '25  °48  '16  °32  9/82  2017-1990  

3  &�+��� '15  °48  '22  °30  6/6  2017-1990  

4  ��G(+ '23  °48  '24  °32  143  2017-1990  

5  &����� �NH
 '17  °49  '56  °31  5/320  2017-1990  

6  �36>�
 ���� '09  °49  '33  °30  2/6  2017-1990  

7  (��>� '40  °48  '20  °31  5/22  2017-1990  

8  ��68�
�-  '9  °47  '21  °34  6/1318  2017-1990  

9  V�) +��� i0��  '28  °46  '7  °34  8/1348  2017-1990  

10  V�>R S, ��  '52  °45  '27  °34  545  2017-1990  

11  i0'�  '26  °46  '38  °33  1337  2017-1990  

12  &���>+  '16  °47  '41  °32  232  2017-1990  

13  +��� i�<  '17  °48  '26  °33  8/1147  2017-1990  

14  (�+�L�Q�  '42  °49  '24  °33  2022  2017-1990  
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h)�- 6��  

?�, * ��'(�� ���� ?>*2, 1'� �+�+�+ (� &��'� V�) V��4 �+ ���) * +�! ��� ��>27  1�� ���) * +�! �Q��

��� ) ��>2017-1990;*� (� y�> 1'� &�� .O:
 ���� �� �+�P#�� (�'���> ��� ���� ��>- * �#'+ S8�,

 O��9� ��� ����ANFIS1 ?�, * ��'�9< ���� * 7��8 &+�- �	6
 ���� tv� * �� �+�P#�� ���

��L#H'�  �+ ����) * +�! �� ��!�+ ��>23 �+�+ m����� ���'� ���?�, (� ��� ��Q�� ��>��
 (� ���� 1'�8 ��>

 ���� ���"#
 ��$ ���!TOPSIS  *SAW ��� �+ ���) * +�! �� ��!�+ .���
 J'�38 �+ * �� �#G�! ��3� �� ��>

i�8 �+ ��^G�ArcGIS ��3,.�8�� ����  

 

� ��- 2M3(�  

�+�+ V�$��$ �� �4�� �� �/Q�9
 1'� �+) �9��� +�� 
 �+�P#�� �G�� *+ ��9< �^4 ��
 (� �S8�, ��>1.(  

)1(   ����� = �� + λ� + 
������� + �� 

�-����� ) ���)* +�! ���O
 �7�* �> ;(��  #'��LQ14 
 (�/Q�9
 +��
 ��L#H'�) 8����!� ��
 �+ .����1 5��_� �(

 ����N!) �8�� 
  �HO� 8�
( 5��_� * ���) * +�! 8�*��G ���O
 5��_� �#�+ *+ �� ��>�6
 S��� ��)2003 E

 �n'��Q**2006.(  

 [<� �  �P  G8����Q4�8 2��  

?�, ��#�� �+
 �+�+ `�� �G�� M' ��9< ^4 ��
 m��� �� ���?�, ���� �+�� ���S  ���� �/� ��*+It  1�
�

?�, 1'�#3� �[9O
 ���� ;��� &*�� 9< ����- ���yi, T+S  �9��� J�� �'( 5��T ��2 �4�#Q��) �2005.(  

)2(   ���‚	��� = ��‚	���� ���� +��
Ω
�������												����				� ≥ 1 

 �-Y  +�/�� �� ��+�� +�/�� �� ��+��!‚	� = "#$�‚	!%‚	&' × 1  +�/�� �� ��+��#$�‚	&' × )  �/� �� ��' ��+��

Ω	‚	� = *+‚	
,‚	&' t8�'��* t'���
- �t8�'���-��-./ = y − Zδ4-./  *� = �5��‚	����6 ��*+ ���� .J�� � ' + 7  ��
�G ��3 :J��+  �>��<  

)3(     ��‚	��� = � + �‚	���								  

 *� = 89:*;�	⊗	#�,  �- J��;�  &�#�#�  ���� 
 ��' t'���
 (� i�In 
 ���U
 ���� .����;�  J�� ���+�� ��

 ���� M' +�� ����+ �-#�       ) �a9��� JaQ�7 1a'� �+ .Ja�� 5��>�a6
 �'�a� ���� �PT +�� ����+ * ��>�6
 1�
�4 (

:J��+  �>��<  

)4(     ��
Ω
�� = σ=:*;��	⊗	#�� , > �?@A � + �?BACD = ?EA?@A *;��	⊗	#�� ,				  

 ��'(*;��⊗#�� ,C = 0			‚	;��⊗#�� � = *;��⊗#�� , )�9��� (� �+�P#�� �� ���� 
4 ^4 (w�
Ω
����-./  �� S'��� H5'89:/8�:6��J�.		���L  �- +�� 
∑ ��J��‚	���/'��N� ��J�‚	��� = ) �9��� �+ 1'������ .���� 
4 1��	� 1'�#3� �( E

                                                      
1
 Adaptive-Network-based Fuzzy Inference Systems 
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 ���� 9< ;��� &*�� ��8�# ,' + 7 ��8�
 ��� 1�L8��
 (� #�H8 F���?�, ~�:�� \4�
 �>
 ��� �+ .+��

 �G�� *+ ��9<�^4 ��
��*+ �> ���� �' + 7 )�9��� J��+  �>��<5  *6.(  

)5(     ��‚	��� = �� + O��� + �‚	���																																							  

)6(   
# = P	����						�5��‚	����Q�6 = 89:# ≠ P	����						�5��‚	����Q�6 = 0 															  

 1��	� 1'�#3� ���� �1'������    ) �a9��� �+ ��a� �aw��� a9< ;��� &*�� ���8(4 �(� = �5��‚	��S�6 = 8T:*;�#�, 


 ��� J��_ * �8�
Ii  &�#�iT  +�/�� �� �' t'���
 (� i�N*N  �9��� JQ�7 1'� �+ .J��7:J��+  �>��< �  

)7(   ��Ω�� = 89:*;��	⊗	#�� , >∑ �VWC�X�NY D  

) �9��� �- 1'� �� �4�� ��8 �(  

)8(   *;��	⊗	#�� ,C� = 0																	*;��	⊗	#�� ,C: = *;��	⊗	#�� , − #$�� /& *;��	⊗	#�� ,CZ = 0																	*;��	⊗	#�� ,CX = #$�� /& 
) ��
�G9:+�� 
 ST�7 (  

)9(   ��Ω�� = ?EAVA "*;��	⊗	#�� , − #$�/&% + ?EAV[ *#$�/&,  

�1'������ �^4  ���/
H����� = � − �����	�-Lw�Ω�������  ��
�G 5��T ��10 
.����  

)10(    
�?EA5�?EA�?BA6 5��J�\‚	��� − ��J\\‚	���6 + �?EA5�?EA�$?]A�?BA6��J\\‚	���  

 �-��J�‚	��� =	∑ ��J��‚	���/'��N�  *��J�‚	��� = ∑ ∑ ��J��‚	���/&'��     a4 ��a
 ���a� 1'����a�� .J��  ��a9< �^ E   �aG��

 ���� 9< ;��� &�� ����-+�*��� 1'�#3�yi, T+S  ��a� 1�L8��
 (� 6	� (� �+�P#�� �� ��a8�
    ~�:a�� \a4�
 �a>


  ��
�G) +��11.(  

)11(    ���‚	��� = ��‚	���� �̂��� + _ �?EA�?EA�?BA`��J�‚	��� 

  

�^MPJ� ��J^ 
=�� <+��� [<� �  �P  G8- Q4�8��+�  

 �T� ;(�+�, ��>�7�* �' [��� 1'��$ (� �- J�� �(��
 ��� ['(�� ;(�+�, ��
 M' ����
 ��� ����

��/G [���� J�� ��� S��6� M�Q�'��'�> * ��w��L�� �9< ]�8 (� \�)� ��� ���� �+ �+�P#�� +��
 (��


  .�����~'��� 
 5��T 5��>�6
 m��� �� ����
 ��� ���� ��
+�'X,  +��/� &+�� >��#
 �� �4�� �� *


 �� ����H� [���� �r�O8 ��-�Q * �I��#�-) ��>+ i�N8� �� ;(��� ��< �� �- JG�' &���2005 ��HL8*���� * �- E

2007.(  

  

6�� �� �K� � �+"�� � 
�+�)� 2������ �*���G8 2�� �P   
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;*� ��'(�� * �H'�O
 ��Y�
 ��?�, �|�#	
 ��> (� ����9< �*XN
 1�L8��
 ��Y8 ��>���/
1 �*XN
 [��
 �

 1�L8��
�9<2�9< .�9
 ��� 1�L8��
 �3 �9< .�9
��� �T�+ 1�L8��
 *4 
 �+�P#��) �*�4 �+ �- +��2 (

 �'+�O
 �J�� ��� �w��� �>���/
 1'� �� r���
 5��0���#, #�  *a ?�, �'+�O
 ���>+ &�68 \���� �� ���� ���

 �'+�O
�+�+ +��/� * /��*
 �> �&�����> * ��7��)�����1394 :107.(  

 [�<I2 : :k�P� ��P  G8 �� �K� � �+"�� � 
�+�)� 2�� ���� �!���=�� � <TM-)1394 :108.(  

����  
E ����  

�9< 5�/��
 1�L8��
  b7� = 1ac*�� − ���,:�
�N�  

�9< 5�/��
 1�L8��
 �*XN
  �b7� = d1ac*�� − ���,:�
�N�  

�9< .�9
 ��� 1�L8��
  be� = 1ac|�� − ���|�
�N�  

�9< .�9
 ��� �T�+ 1�L8��
  be�� = 1acg�� − ����� g�
�N� × 100 

  

���D l��P�D� 2����J^- 2"�* �)�E-5
ANFIS  

  #H�� M' �(�G  #H���#�
  ����� �� O9�
"r��-�N�#8"  * 8��( ��>��"#
 i�3P
 (� �+�P#�� �� �- J��

 �8*� �������! 
 �'��� 4*�< ��>��"#
 ���G �� �� �+*�* ��>��"#
 ���G ��(�G #H�� \�-�� .��- ��>

�+�� O9�
 ����� �� �#�
 �- �(�G ���� ;*� * �+�� 5��0�� (� ?8�+ ���	#�� &��� �- ����
 ��� ��>

�+ �� M' ��+*�* *+ �� ��!�� �(�G  #H�� M' .J�� ��� ��� O��9� ��#�#��  #H�� �w��� �� �N�
 ��8�

  #H�� * &�8�� *+ * 4*�<ANFIS  �+*�* *+ ����+  #H�� 1'� .J�� ��
� &� �+�/
x  * y  4*�< M' *f 


 ����.  5��T �� �'I �> 4*�< �!�hi� ����� )i  * i �'I (� ��! 1�
�j ��#<�� �(ANFIS 
 S��6� �'I n�, (� -

+��  �&�����> * �+�(��7�)1389 :679 .(��
 ��9< &�^�
 &�'�, �+
 �H'�O
  > �� ST�7 ��>  �- /��� * +��

 -  - �+ �� �9< &�^�
 1'���� ���- ST�7 ;(�
� &�
( 1'���� �>��< ��'^!�� J'��� [��� &����.  +��* WI�T�

�+�+ &+�-�� �> ���� J�+ * J��� ?>�- Z��� i�< 5��T
 �> +*( ]���� (� ���!��4 ���� *� 1'� (� .+��

&*�8 i�L�>&�H�' * �>�+�+ ;(�� �(���Q�< �+*�* #H'�� ����� ���� �> &� 1��) ��w��L�� [��� �+*�:
 �+ �>

                                                      
1Mean Squared Error (MSE) 
2Root Mean Square Error (RMSE) 
3Mean Absolute Error (MAE) 
4Mean Absolute Percentage Error (MAPE) 
5- Adaptive Neuro-Fuzzy Inference System 
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0  *1 .+��! ���� (&(* �7 (�6�� &�� M$�- (� [8�
 ��- 1'�� (� * ��� �>&*�8 i�L�> +*( ]���  ���!��4 �>


 ��- �>�-���-)1389.( 

 

�<+� �(�T 
  �=+�_4 6��[B )TOPSIS(  

 ��� �+ &�' * u8��>1981  ;*�TOPSIS ;*� 1'� �+ .�8+�- +�3�6�, ��m ��'^! )A1, A2, …, Am ( ��n 

 �<��)C1, C2, …, Cn( ��
�
) �8�� ��'(�� �1387 1'� �� �Q�H
 1'� S7 .(i�! � i^�#H
 �;*� �'( ��>

 �&�����> * ��8��
) J��1391 Y8 E�� * �G �6	�1393:(  

1- �m��O
� (� �+�P#�� ��  ���� t'���
 �(��m��O
�i��8 �(��   �9���12:  

)12(    j�Q = kWlm∑ kWlAlln@ 							P = 1‚	 … ‚	p							# = 1‚	 … ‚	a				 

2-� t'���
 S��6�
 m��O
 &*(�)Vij (� t'���
 V�x �� ��� m��O
)rij (&(* ��9� t'���
 �+ �>)Wi ( �9���

13:  

)13(    �Q = �� × j�Q 							P = 1‚	 … ‚	p							# = 1‚… ‚	a  

Wi  �<�� &(*i �<�� &�(*� [�4 �J�� i� ����� �>1 .J��  

3-��� 1��/� S7��'��� J�U
 )A* (P�
 * )A- ( F��*� 5��T ��14  *15.  

)14(    e∗ = r�∗‚	 … ‚	�∗s = t5uvwQ	�Qx# ∈ z�6‚5u#aQ	�Qx# ∈ z"6|            
)15(    e� = r��‚	 … ‚	��s = }_u#aQ 	�Qx# ∈ z�` ‚ _uvwQ 	�Qx# ∈ z"`~ 
4- ��'� �� ��'^! �> ��T�G &�^�
��
 1��/� P�
 * J�U
 ��>.+��  

��'� �� ��'^! �> ��T�G J�U
 ��)D*
J �9��� 5��T �� (16:  

)16(    �Q∗ = m∑ 5�Q − Q∗6:��N� 								‚				P = 1‚	 … ‚	p 

��'� �� ��'^! �> ��T�G) P�
 ��D-
J �9��� 5��T �� (17:  

)17(    �Q� = m∑ 5�Q − Q�6:��N� 								‚					P = 1‚	 … ‚	p 

5-) �H8 �'+^8 1��/�C*
i��� �� ��'^! M' (��'� S7 �9��� ��18: 

)18(    �Q∗ = �l��l∗��l� 											‚				P = 1‚	 … ‚	p 

6- ������'^! ����) �H8 �'+^8 m����� �>C*
J��'^! �() �- ��C-

Js�^� &� (.J�� �#3� ����� ��  
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 ��� !"� 6�����D(SAW1) 

1- ����/
 ��$ ���!  ���� �Q�H
 M' �+ �!� n * ���/
 m  �� ����� �#��+ +�4* ��'^! 1'�#3� V�	#8� ��Y�


���� 
 �+�� >+ &(* ;*� (� �+�P#�� �� ��'^!. 

2-  �>���/
�'( �' �>���/
 �� &� ��> &�#� �- J�� �*�4 S
�� ;*� 1'�  ���� t'���
 : ���� t'���
 S��6�

 �� &� ��>�9� *��'^!  �>��L#H'�) �>�6� (�S ��>+ 
. 

3-  t'���
 &+�- m��O
 � ����
 � ���� :�*� �+  ���� t'���
 &+�- m��O*�H
 S�� �'( .'�� ��  ��- .

 :���� J�U
 ���/
 �!� �Q+�/
 .��19 �
  �HO� +�� 1'�#!�^� �� �� &�#� &� +���� M� M� ��-  * ���/
 �!�

���� P�
  �Q+�/
 .��20 �
 +���� M� M� ��  �HO� &�#� &�  ����
+��.  

)19(    j�Q = �Wl�l���  

)20(    j�Q = �������Wl  

4- ;*� (� ��� ����:
 ��> &(* �� �4�� �� i�! 1'� �+ :��+ &(* t'���
 S��6� �� ��+ &(* t'���
 �L'+ ��>

 �Q+�/
 m�����21 � � '�*� 
 J�+.  

)21(   �� =c �Q�
QN� × j�Q  

5-  (��#
� �> &(* t'���
 ��9� [�4 �� :���� ��'^! V�	#8�  a
 ��a��:
 ��'^! �> +�a�* E   m�a�� �a�   �aQ+�/
22 

���� 
 ���� �8��.  

)22(    e∗ = �e�|maxc �l�Wl�
ln@∑�l �  

  

��4+m  n�  � 

?�, * ���� �x�7 ?>*2, (� y�> ��
 (� ��- 1'� ���� �- +�� &��'� V�) V��4 * V�) �+ ���) * +�! ���

 ���� �+ �'�4����
 ��� ���� �'���> ��
 (� �+�P#�� �/' ����- O��9� ��� ���� ��#'+ S8�,ANFIS 

J'�Q*� ���� * N��.���
 ��L#H'� * ���� �#G�' �/��� * �'�4 ��
 *+ (� ���) * +�! �� ��!�+ ��> ��$ ���!

 ���"#
TOPSIS  *SAW .�� �+�P#��  

 

��:G8 2��  
(�� ��PD����^� � ��PD�P   

��
 �4�� �� O��9� ��� ���� ��
 m����� �#G�! 5��T �(��ANFIS� ?�, ������L#H'� ���) * +�! ��� ��>

��
 �+ ��/Q�9
 +��
 �O9�
 �+?�, ���� �>�9< �(�� ��9< 1�L8��
 * �(�
� ��9< 1�L8��
 *+ (� ���

                                                      
1
Simple Additive Weighting 
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 - .�� �+�P#�� N�����#��  * �(�
� ��9< 1�L8��
 1'�� ���O
 �� \���� �� N�����#�� ��9< 1�L8��
01/0 

G�T ��L#H'� ���� * +���11/1  �(�
� ��9< 1�L8��
 �U-��7 �+ * �
� J�+ �� V�>R S,�� ��L#H'� ���� �T�+

 ���O
 �� \���� �� N�����#�� ��9< 1�L8��
 *02/19  * (�+�L�Q� ��L#H'� ����43/15  &�#H� ��L#H'� ���� �T�+

� ���+�+ m����� �XQ �� S
���'�9< (� ��
� J�+ �� ��>�+�+ ��>��L#H'� �U-� ��> ��
 m����� �>ANFIS  ����

?�,
 ���� S��� ����L#H'� �'�� N�� ���#�� * �(�
� ��>�9< .���� �*�4 �+ �>3 .�� �w��� 

  

 [�<I3 :[<� ��PD����^� 2�ES R34�� � 6"M�B 2�ES R34�� 2"�D��3��+� <:�� 
 !��+� F�? FMPI �� ���  

��L#H'� i�8�>  ���* �+�+ �N�����#�� ��9< 1�L8��
 �(�
� ��9< 1�L8��
  

!���  43/15  019/1  

�� B �*�: 12/5  01/0  

!��� B 12/1  00/3  

[M*"� 1/6  07/6  

!���D <��� 2  09/0  

�L���� �<P  33/1  010/9  

"�M�� 66/9  014/8  

���4���C  78/10  07/6  

F�? �� B �fD�  98/12  019/1  

F��d Q8 �D  11/1  08/2  

�f+�  63/8  016/11  

!�����  9/13  010/14  

�� B ��S  25/1  014/4  

"��M3(�  69/4  02/19  

 

G8[�D 2��  ���? � ��@ �4����* �P �<P+B 2��  

 �� �4�� ��N���9< �+�+ * �#G�! 5��T N�����#�� * (� ST�7 ��>�&�  ��
 (� �+�P#�� �� ��� ���� ��>

����
-  O��9�ANFIS ?�� &������ �� �#'+ S8�, *
 ���+�+ �8��� ���� �� ���) * +�! ��>22  ���'� ���

?�, �+�+ m����� .+�- ���?�, (� ��
� J�+ �� ��>��L#H'� �/� �+ ��� ��L#H'� �+�+ &�68 �� 6'�^G� �8*� �>

�+ �� ��G(+ �T11/110  ��� �+2019  ��� �+ &�+��� ����) * +�! 8�*��G2036  �T�+ ���O
 ��12/109  �8�*��G

 �36>�
���� ��L#H'�04/102  ��� �+ 8�*��G �T�+2029  S��) �+2i0�� ��L#H'� �( �� V�) +���19/135  �T�+

 S��) 8�*��G3i�< * ( ���O
 �� +���87/54  S��) 8�*��G �T�+4 �(��L#H'� �+ �� +�< �+�/T ��� ���� �>

��� .�8+�+ &�68 ���'� ��>  
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 Q=�2[�D �4��" 2�D � <4�� :G8 � �<� �<���� 2�� �� ���? � ��@ �<� �P 5 �*�: �!���  ��3��+� <��� � [M*"� �!��� B ��� B

�� !���D !��+� F�? FMPI  

  
 Q=�3[�D �4��" 2�D � <4�� : �<� �<���� 2��G8 � �� ���? � ��@ �<� �P 5 �fD� �"�M�� ��L���� �<P  ��3��+� Q8�D ��� B

�� ���4���C � F��d !��+� F�? FMPI  

  
 Q=�4[�D �4��" 2�D � <4�� :G8 � �<� �<���� 2�� �� ���? � ��@ �<� �P 4 ��S � "��M3(� ��f+� �!����� ��3��+��� �� B 

!��+� F�? FMPI  
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� � �+"�� [<� ��=��^ �D�� G8 2��G8 "� <�  �P � �+  

?�, i�N8� (� �/���'�+�+ * �#G�! 5��T ��>��L#H'� ���� &� (� ��
� J�+ �� ��> 8����!� ��
 �� r���
 ��>

����
 ��� ���� �'���> ��
 * �G�� *+ ��9< ^4 -?�, +����� ��#'+ S8�, m����� ��
 *+ 1'� ���

.��+ ��>���/
��'(�� (� ��
� J�+ �� n'�#8 �- �8�� �#G�! ���� ��'(�� +��
 ���
 ��>��L#H'� M��P� �� �> �>

��� ���� �*�4 �+ ��� ��>4 .�8�� �w���  

  

 [�<I4 :G8 �K� � �+"�� � 
�+�)���3��+� "� X+ �� 2��  �P !��+� F�? FMPI 
�(�E� ��M� 2��  

��3��+� ��4��  G8 6���P   �K� � �+"�� 2������  

MSE  RMSE  MAE  MAPE  

!���  

�#'+ S8�, ��
  0071/0  0632/0  0516/0  4159/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0003/0  0135/0  0215/0  2113/0  

�� B �*�: 
�#'+ S8�, ��
  0051/0  0036/0  0951/0  0009/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0214/0  0012/0  0006/0  0014/0  

!��� B 
�#'+ S8�, ��
  0065/0  0054/0  0852/0  0085/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0615/0  0587/0  0456/0  0025/0  

[M*"� 
�#'+ S8�, ��
  0361/0  0031/0  0321/0  0009/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0069/0  0149/0  0951/0  0006/0  

!���D <��� 

�#'+ S8�, ��
  0478/0  0011/0  0007/0  0154/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0698/0  0198/0  0147/0  0852/0  

�L���� �<P  
�#'+ S8�, ��
  0014/0  0033/0  0752/0  0845/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0019/0  0098/0  0159/0  0698/0  

"�M�� 
�#'+ S8�, ��
  0014/0  0001/0  0456/0  0257/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0009/0  0014/0  0001/0  0632/0  

���4���C  �#'+ S8�, ��
  0147/0  0362/0  0003/0  0005/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0385/0  0987/0  0741/0  0124/0  

F�? �� B �fD�   ��
�#'+ S8�,  0415/0  0654/0  0145/0  0397/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0063/0  0005/0  0321/0  0125/0  

F��d Q8 �D  �#'+ S8�, ��
  0785/0  0222/0  0008/0  0129/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0965/0  0111/0  0032/0  0012/0  

�f+�  �#'+ S8�, ��
  0004/0  0569/0  0021/0  0317/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0098/0  0007/0  0059/0  0123/0  

!�����  �#'+ S8�, ��
  0021/0  0258/0  0014/0  0036/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0369/0  0987/0  0029/0  0198/0  

�� B ��S  �#'+ S8�, ��
  0011/0  0741/0  0018/0  0013/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0015/0  0963/0  0087/0  0843/0  

"��M3(�  �#'+ S8�, ��
  0177/0  0357/0  0852/0  0069/0  

����
 ��� ���� �'���> ��
-�#'+ S8�,  0333/0  0753/0  0125/0  0852/0  



  

  

  

  

192  -----------------------------------   ! 3���4! 5�/!�6 ������  	�
�8 	�7� �22 8�*!9 �1398  

 


PL8 ���? � ��@ �4����* 2<P   

�+�+ m�����(� ��
� J�+ �� ��> ?�,��' �+ ���) * +�! �8�*��G 1�L8��
 ��#G�! 5��T �>14  +��
 ��L#H'�

i�8 (� �+�P#�� �� �/Q�9
 ��^G�ArcGIS��3, � S,�� ��L#H'� �� ���)* +�! 8�*��G 1�L8��
 m����� �- �� i�N8� ����

?�� &�+��� * &����� �NH
 �V�>R�T�+ �� \���� �� �� ���) * +�! 8�*��G 1'�� )21/29 �447/31  *46/33 &�68 (

 - * +�+) 8�*��G �T�+ �� \���� �� +��� i�< * (�+�L�Q� ��L#H'� *+ �+ �� ���) * +�! 8�*��G ���O
 1'��428/1  *

428/2 S��) �
� J�+ �� (5( E?�� ��
� J�+ �� ���) * +�! 8�*��G �U-��7 �� �4�� �� �
� *+ �+ ���) * +�! 1'��

�� ��L#H'�S, ) �T�+ �� \���� �� &�+��� * V�>R917/128 �709/120 - * ( ���) * +�! 8�*��G �T�+ 1'��

��L#H'� ) \���� �� �T�+ �� +��� i�< * V�) +��� i0�� �(�+�L�Q� �>05/14 �023/20  *290/28 +�+ &�68 �� (

S��)6.(  

  
 Q=�5
PL8 :� �<�B �D� 
  ����? � ��@ �4����* R34�� 2<P ���� "G8 2��!��+� F�? FMPI �� �<� �P   
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 Q=�6
PL8 :���� "� �<�B �D� 
  ����? � ��@ �4����* �cC�<T 2<P G8 2��!��+� F�? FMPI �� �<� �P   

  

�+M(����3��+� ��PD [<� �� b�D� �  ���? � ��@ �  �@�� 2��SAW  �TOPSIS !��+� F�? FMPI ��  

 * N�����#�� (� �/�?�, * ��'�9<��L#H'� �+ ���) * +�! 8�*��G ��' ��
 *+ m����� ��/Q�9
 +��
 �O9�
 �>

SAW  *TOPSIS J'�Q*� ���) * +�! 8�*��G��3, ��-X
 ��
 *+ m����� tv� * N��;*� m����� .�8�� ���� 

TOPSIS  ;*� (� �' �-  ��>�'�4  ���� Sw�H
 S7 ����J�� ����/
 ��$ ���!  �- 1'�#3� V�	#8� &� y�>

M'+^8 m��� �� ��'^!��'� V��4 �� 1��
 V��4 1'��J�� �� E�<�� V�	#8� * ���� �� �1'������ �+ \���
 ��>

 ��'�9<)ANFIS, Hybrid - Data panel(� ;*�M���� * ���
� ��> ���� ��> (� �+�P#�� �� * ����/
 ��$ ���!

���� �� t�H,�� ��
��L#H'� ����&��
 V�	#8� J34 ���) * +�! 8�*��G �Y8 (� ��/Q�9
 +��
 ��> �/#H
 ��>

?����� ���� ���) * +�! �� �+ �� ��>23  �� ��68�
�- * V�) +��� i0�� ��L#H'� *+ �- �� �#<�+�, ���'� ���

 �T�+ �� \����997/0  *9659/0?�� J'�Q*� �+ (J��+ ��>��< ���� ���) *+�! }�/
 �+ ��  * &���>+ ��L#H'� *+ *

) �T�+ �� \���� �� i0'�11/0  *1407/0 - ( �*�4) J��+ �>��< , �+ �� ���) * +�! 8�*��G 1'��5 S��) * (

7 ��
 m����� .(SAW ?����L#H'� 1'��
 ���) * +�! }�/
 �+ ���'� �+ �- �> �NH
 * &�+��� �8��L� ���� �8���

)�T�+ �� \���� �� &�����998/0  *92/0 - * �8+�+ &�68 �� (��L#H'� ��!�+ ���#7� 1'�� m����� ���) * +�! �� �>

 ��
SAW i�< * (�+�L�Q� ��L#H'� *+)���) * +�! 8�*��G �T�+ \���� �� +���123/0  *114/0 �8�
� J�+ �� (

 �*�4)5 S��) * (8 .(  
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 [�<I5 :�+M(����3��+� 2<P G  <���� �����? � ��@ �-  [<� �� b�D�� SAW  �TOPSIS !��+� F�? FMPI ��  

��D [<�  \�8�- [<�  ��3��+���  H+��  


�-�  "����  "����  
�-�  

6 5944/0 4987/0 4 &�#H� 1  

8 5753/0 5222/0 3 +��� G�T 2  

1 1 1721/0 10 &�+��� 3  

7 5944/0 4986/0 5 ��G(+ 4  

2 9273/0 0893/0 9 &����� �NH
 5  

5 6383/0  4502/0 6 �36>�
 ���� 6  

4 7982/0 2481/0 7 (��>� 7  

10 1867/0 1 1 +��� i0�� 8  

3 858/0 1746/0 8 V�>R S,�� 9  

9 2142/0 9659/0 2 ��68�
�- 10  

11 1632/0 11/0 14 &���>+ 11  

12 1234/0 1407/0 13 i0'� 12  

14 12/0 1732/0 11 (�+�L�Q� 13  

13 11/0 1623/0 12 +��� i�< 14  

  

  
 Q=�7
PL8 �p�L4 
�)4 : 2<P ���� "� �<�B �D� 
  ����? � ��@ �4����*  �  �@�� h��P�G8 2�� �  !��+� F�? FMPI �� �<� �P 
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 Q=�8
PL8 �p�L4 
�)4 : 2<P ���� "� �<�B �D� 
  ����? � ��@ �4����*  �  �@�� h��P�G8 2�� �  !��+� F�? FMPI �� �<� �P 

 [<� b�D�SAW  


��4 2�@  

&���4 5���H< �Q���> ���) * +�! ��'�,?	� �+ �+�'( �'X,�8 ��� �� 9�:
 * ��8( 5�+�4�
 !�8( |�#	
 ��>


 (� [��* �O9�
 �+ �� ]�x�
 1'� �� J��+ &� �� �� ?>*2, 1'� &�OO:
 �Q�H
 1'� J��>� �� �4�� �� +�*� �� &��'�

��L#H'� +��/�?�, * �*�-�* �x�7 ?>*2, �+ .�'��L� ���� ���� +��
 +�'( ��>����	
 ��'�, ��� ���) * +�! ��

 �+ &��'� V�) V��4 * V�) �+&�#�� ��>&�#�(�< �&�#��Q �i0'�  *��
 (� �+�P#�� �� ��68�
�- ��� ���� ��>

 J�+ �� �N�#8 .�� i�N8� S8�, * ��'���>��L#H'� �U-� �+ �- J�� &� (� -�7 ��
� * +�! ��'�, �/Q�9
 +��
 ��>


 �+�/T ��7 �+ ���)�+�+ �N�� ���#�� * �9< ���� .����?�, ���� ���) * +�! ��> ��� ���� ��
 *+ (� ��'

 O��9�ANFIS � ���� �� J�H8 ��'���> ��� ���� 5��� �- �� �+�P#�� ��'���> ��� ���� * ��

 O��9�ANFIS ?��?�, ���� �#G�! 5��T ��'(�� * �H'�O
 �� �4�� �� .+�� �� 8�*��G 1�L8��
 �#G�! 5��T ���

?�� ���)* +�! �T�+ �� \���� �� &�+��� * &����� �NH
 �V�>R S,�� 5��T ��L#H'� �� �+ &� ���O
 1'��

)21/29 �447/31  *46/33 1'� �� �4�� �� �+�+ &�68 (�-  +��+ ���� &��'� ��6- �(�
 �O9�
 �+ ��L#H'� �� 1'�

5��H< ?>�- �����*0� ���) * +�! ��>�
�8�� * �����> ��&�
(�� �^'��R ��> +�O/8� �� �'�� �<�+ F��

 >�P� 1�� �
�8��L#H'� .+�� i���� ��#H> �<�+ ��>���) * +�! +�N'� �+ �_�
 �'�H�> ��>��6- �� ���Q��- ��>  �+

��� �+ ��� ���) * +�! ��'�, �� ���!�+ I�� S�H8�#, ����+ �/Q�9
 +��
 �O9�
 �'�� �����
 1�Q��H
 �8��+ �� ��>
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���
( �+?	� ��(�*�6- �J���3� ��8�
 |�#	
 ��> +�! �� �4��
 5��T �+ �� �+�'( }���� �- �L'+ |�#	
 ��>

 8�
(�� 1�� .��+ �����> �� �8��+ �� ���) *���L6�, * ���) * +�! ��'�, (*�� i�L�> �+ �� +�+ i�N8� �'�� �� i(I �>

 ���� �'�4 ��
 *+ m����� .����8 �4�� S��� �' +�'( �5��H< (*�� 5��T �+ �' +��8 +�4* �� ����H< ��$ ���!

 ���"#
TOPSIS  *SAW��L#H'�  t�H,�� ��
 m����� E� �+ ���) * +�! +��<� ���#7� �- ��>?�� &� �+ ���' ��

 �T�+ �� \���� �� ��68�
�- * V�) +��� i0�� ��L#H'� *+ (� ������� J��997/0  *9659/0
 ( m����� * �����

)�T�+ �� \���� �� &����� �NH
 * &�+��� ��L#H'� *+ *�� ��
998/0  *92/0?�� ( ���) * +�! +��<� ���#7� 1'��

�� �4�� �� .J��+ �>��< , �+ �� ����	
 5��_� ?>�- ���� ST�7 n'�#8* +�! ��  �/Q�9
 +��
 �O9�
 �+ ���)

&�
(��.���- R�	�� ��- 1'� ���� ��4 5������ j�G ]�x�
 �� �����
 ��> ?�, * �*�-�*  ���) * +�! ��'�, ���

&��'� V�) V��4 �+  �U-� �+ �x�7 ?>*2, �+ �+�P#�� +��
 ;*� ��� i�N8� ?>*2, 1'� �+ �- 5�/Q�9
  5��T

 �&�����> * �^'^� :���4 (� .J�� ��� &���� �H'�O
 * ^�Q�8� �?'�, �
� �+ ����
 ;*� ��#G�!1390 ��'+� :

 �&�����> * ��,�T�8 E&��'� ��) ���8 �+ ���) * +�! ��'�,1394&�G�� ��'�6�
 :  V�) V��4 �+ ���) * +�! ��>

����>�
 �'*��� (� �+�P#�� �� &��'�  �&�����> * ���
*�� EJ��+ Q��� S��� '���- ��> ��> �6O8 * ��1395 :

��
 * �> &� '����� * �'^�G 5��T��< ���� �� ���) * +�! 5��R ��'�6�
  �NH
 &�#��3� �+ �+�� �(��

 �&�����> * '��:T E&�����1396L8( &�'�PT * (&�#�(�< �+��
 �/Q�9
) ���) * +�! &�G�� ��'+� : * ��

 �&�����>1397?�, &��
� ��'(�� * ���) * +�! ���� : ��
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Abstract  
Dust is a phenomenon that has many destructive environmental Effects in different parts of human life, 
including: agriculture, economics, health and etc. The country of Iran, especially its western and southwestern 
regions, is suffering a lot of damage due to its presence in the area affected by the dust phenomenon every year. 
So pay attention to this issue and reducing the resulting damages, It is a priority. The purpose of this Research is 
to investigate and predict the dust phenomenon in southwest of Iran. For this Research, 27 year old Dust Data 
were used at 14 synoptic Stations in Southwest of Iran during the period (1990-2017). In this Research, dust data 
was first normalized in 14 Stations then, by using the hybrid-panel data model, the ANFIS Compatible Neural 
Network in Matlab Software was falsified and predicted and finally, to prioritize more stations, dust was exposed 
to TOPSIS and SAW multivariate decision making models. The findings of the Research showed that the 
reliability of the lira faction models (neural network of the hybrid panel compared to the ANFIS Comparative 
neural network) was higher. Based on prediction models, the maximum probability of occurrence, the maximum 
dust in the next 23 years in the studied area at two stations, Sarpol Zahab and Abadan are respectively (120.709, 
128.917). According to the SAW model, the probability of occurrence of dust in the next 23 years is estimated at 
Abadan station with 0.99% and Based on the TOPSIS model, Islamabad e Gharb station with a value of 97%. In 
order to reduce the damage caused by the dust phenomenon in the study area, in addition to domestic measures, 
such as inter-organizational cooperation, it should be addressed by concluding an international agreement with 
the neighboring countries.  
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