
  �������	
 ��
�� � ����
�� ���� � ���� � �
� � �� ���� /  
!"#$%&
' /  (�
)' "*+ � ,-' /
.+%� /01/  

  

���  

  

  

!�2�����3 �
!�& 4�
' 5�6�� �
�$ � �76 �� 89! �:�&
 
#� �6��  

�-� ;�
� 
� <�# ��6 �&
#
� � +�62  

  

���=�� �&
��! ��&
9�! <�*>? � �2�� @�/  

   

)���	�
 �	�
� :�/�/����  � ���	�� �	��: ��/��/����(  
  

 

AB�(<  
���3 �
!�& 4�
'�) Southern Oscillation Index, SOI (�EF6 �
#�
�$ �76 �� 89! � :�&
)Sea Surface Temperature, SST (  2G�

 >� ;�
���
�    HIJ �
K3 L

�� �6 � ,!6 �6MN2 .    � 5�6�� �P#�Q. @+6 �$�   
� �62+6 ��-� � �&
#
� ;�
� �
SOI � SST76  G�:�&
 
G#� � �6�� 
 !�2� <�#� <'  .62�� 6 +  ($6$ �6 ���R�� @  ;�
� �&
#
� �
#ST$ U�V.���! (
EV>+6 <' ($
WV!6 �62+6 � . �2G& U)X ��   �6%G�6Rainman 2G! � 

�-��6 2# ;�
� �&
#
� � +
� (
EV> ;�� �
KA )  @�E&
��SOI �
#�
� �SOI �
#�
� �SST �
#�
� � �6�� :�&
�76 SST<�# :�&
�76  ( �$ 
�
2R&  �
�� @V�2N   ���.)Lead-time ( F6 2WY�    (�2N �� �(
� �!     $2N "�>ZJ [�V\� �
#+  �6 � <     (�2GN �
G�� ]
G�^V         UG)X �G� ;�
G� �
G#

�����     
*!�2X �2V�6�
.
& ��
�� �
#_   ̀ �2N�)�X � a�F6� _ �bJ [&2�)!6 � <G' c .    �G��� 5G�6�� �6 ($
WVG!6 ,bGY  P�G. �$ �6$   �G���
 ����� U)X �� �62+6 ;�
� �F
)V?6LEPS) Linear Error in Probability Space ( $���2�<' .
V&+ 4�
' �X $6$ �
�& dSOI  c-G� �$ 

  �
V>�
J)e�f�  �_2	�
Vg!  (�� ;�
� 
� �
�%)#2�= ��
  2	VX6 (
� �
#)2K� ( (%�e
. �)2	VX6_2	�
!$  (   
)G' � �2G= �?6�& �$    � �62G+6 �2G=
     ���� �9�6� �%� �
+�$ ��2= c?6�!   
. � �6$+�6<� $�6$  .�� ���
     ����F6 �
#�
� �X)�W�� (   
��&h �),	i� (   �G� jG�=6      G�6 
G� jG�J2J  � P+6%

      <�V># (62)# �?6�& @+6 �$ ;�
� P#
X .    @�E&
�� �6 ($
WV!6SOI  P�. ,K3              �
G#�EF6 
G�6 �,!6 j!
�� (<' 2Xk �?6�& ;�
� ����SST 
:�&
�76  
#�    �� <�# � �6��       6 ;�
� 
� [��l �9�6� c�F$+   � �62+ 
.
& 
+�6<�   P�. ,K3 �5�6��   ;�
� ����    )& 2R& �� j!
�� �62+6 �
#�  <�G!� .

��62�
+  F$ �� @� 6 c+@  ;�
� �X    �
)J �$ �62+6 �
#�        4�
' 
� m
	J�6 �$ 
K�J  �-� SOI   � SST 76 �:�&

#�    )& <�# � �6�� �   �2& �<�'
�    �6%G�6
Rainman   �6%�6 �6��� �� �  62� ��
3 � <� +2+   6 �� ��
�� ,+  �X �$ �62�     )& �
)' ��  
!  �-� ��  � G+< .. G�  G� $
K���  $�G'  HIGJ �   
G! ��$ 2+ 2
  ]
&
!�&76�!�&
�_ 2W>)J6 �   6 ;�
� 
� + !�2� �62�    4�
' :
!62� � $�'   
#�     6 ;�
� 2� 2Hn� ]
&
!�& + F<� ��62� 	' �  �Rainman  62G� � 

.�P ����6 ;�
� +KJ �62� �$�'.  
  
  
  

(f6� 
#�  ���<� :  ��� 89! �
�$ �����3 �
!�& 4�
' ��>&6 (<+<.Rainman  
  

  

  
  

�. ���
��� ! " #��$ %"�&' �($ %)*+,�
-. # �/01/(2 %�3+,�
 '04�562�   

* : $ 789:$;<� �:� '=�-��;,"�1�;0: ssoltani@cc.iut.ac.ir  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             1 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

��>  

��<Z�  
    , " ?+@ A.�($ �
�BC   � ?+@	 D� 4�������	�E ,�$F 0  ,�*$ " 0 

 :  ��� �   �GH�  ��)�I( . J	�� �K(          �K  �LMK$ NK$�8O �@�(KP 

 � ��� 	 CQ� 4��� " �	%R  �E 
��
  .   Q�K&! =�82 �
0  SK2 �  F� T

 LU� N$�8O�   � ���  �  ���&�	 $ '4��0    � �S2 4�8��V   � K(0   �KQE 

  ��
� �� ��� 	     )K$ W�-X�/1$ " 
�
 V	�	 � � K	  $F �
 ?:� BK(   �KQE 

F�"�+YE ��)/��$ 'E      +K�  
8K-5  �� Z! # �K($ " � ))�� '>�"  

>>( . X� =�,�G8,�G8,�0[ �6:C�� E  )� )(,�$ ' K	 (<� %)�    4�KG8, 8K(

 8(\0) 8:,�(    4�8(O B  '	*0         B1@�(KP ���K  �  �LM$ N$�8O F� 

  %)P    �G�)�  '��  '�� "  ��( .         4)KP
�G " ]�K& NK2�^ 8:K,�

%�"
  �E �$
 E   X� Z! T_G  K�    8K(\ ]��! `8,�0  ̂ �, �
  K�   %��K^ B

   
��& `�G��  BY ��G�	      " Z! T_G ��+
 4�	  $ a��S,� ��3,�� J

�$
E      X�KP 
�)1$� �
 Z! T_G 0[  K �b 0 ̂ �,  K� X� B K�  ]��! `8,�

8(\ 0 ���
 E �QF�
 E 6c1�$ 0    �KG� )I   " >�( .    (<� ��K
 BKG�  8K(

)&]�( d(@ '0  ,H " �  �()
�G ( c2� F�0  ��	 �QF�
 JE    �KG� 8:K,�  .

�	    e@�P ?CY B  �QF�
 J  �QE     )� BK  f8K �$  K	    8:K,� %) )K(,�$ 

 8(\ 4�G8, e@�P0) Southern Oscillation Index, SOI ( "

	�$
 �E  Z! T_KG )Sea Surface Temperature, SST (^�, K� B

X�� ]��! `8,�  �+� N �X�   �G� e)��( .)�	      �K  %"gKO '8:,� %)

cX��   �Y�$ ]��! %F8^ hE   
 ���  �  	 A.�($ �3   LU� 4�K5\ �  ���K&�

 �G� %
8  .*G8c�"�0    =�i<�Q " )�j(        ���K  BKY )K,
�
 4�+, 

k.�($0  <��1G� F� �    �$! 7�CP " Z8(\ '�	    �
! ')(Q %��X B-P '�*	 �k

 �$! "	�*E �Y�$ E  )� �   K	    31:K-CQ 8:K,� %)0  K(/$ 0  ��
E 
��
  .

  LU� %8S, B1-<�� � �	 )� J	        �8Y�K$ A.�($ ]�C� ���  �  %)	  4�:K*

 �G� %
8-,)�I(.  

8l�
0	  "8l�P " )�>($ f�-��� � &)K,��  4�0 )� " 4�K5\  K	 %)

     �Y # �$ 48$F! `�G��  �� 8:,�E  cS� 
�8$ �   )K,
�
 ���X N .  �K5,!

 � B 	1, J�G� Bm�
�k$ BY ),)	    BK  4�K5\ ���K  B,H�G nG81$ �

 (<� ]�3(Q� B  8(  (/$ �8.0  ��
E     ,H ]�3(Q B  " 'VQ�Y �  ��K
� �(	 V

	 �G� B1
�. �-��� )� f	    o/  ���  " 8:,� %)0     �
 #X�" A.�($ F� 

,� <�CP %�*C0 (/$ 0       @UK� �  WH8C/$ " ��
�  ,�K$F �0     %
8K  %��KCQ 

  �G�)�j( .  $ '7�i, �
�      e@�P " 48:,8$ ���  4�SOI  f�-��� 

k1:$�  (/$ " h0  ��
E  B  �)P %)Q�+$  �8.E � BY K	 ���K  J   �
 �KQ

�QF�
E (<� �  ,H " 8(� B  �( ��� K�     ��K
� " VQ�KY p	  V	    �KG� BK1
�

)��( . � � 	J   Y�� �
 '7�^� f�-��� 'B G8*/$ 0 $ � �QF�
 4�E )� 	 %)

  %�"
 " 8:,�  �QE      <8��,! Z�b " q�P A.�($ Z8.�$ 0   ����K& 

   �G� %)P)�j( .�� �( 	 )� J	         LUK� BKk_($ �KQ ���  �  8:,� %)� �

�"�61$0     LU� �G� ]FH " 
��
 � � �	 )� J	     KG��  Bk_($ �Q �
 %)0 


8KKP. ��KK/<�_$ '48(Y�KK�0, KK�31:KK-CQ BKK  �0 e@�KKP SOI " 

���  �QE� 	�
 4�� k$�`� �QE,�$F 0%
�Y %��P� ="�61$  ),� . �


k$� ,�$F `�0  31:-CQ 'B,�Q�$ 0 $ � ���  4�  �QE %�$    �-1Y� ) �K5$ (

�	    e@�P " 4��SOI B    b =�82� (/$ 4�$�CQ�0      �KG� %
8  ��


)� "  �( . � �$�	   k$ �
 =�.�-��� J� ,�$F `�0 cr
 0    K�   
�8K$ �1+

�KKG� %
8KK  J�KKkkS$ BKK\8� .hs�KK,  E�
�8KKY " =�
�:KK<�)��( 

            e@�KP " 4��K	� %��l�K� 0&),��  4��$ 0<�81$ 031:-CQSOI  �� 

            ���K  BKY ),)�KG� BKm�1, J	� B  " ),
8C, 0 �	F��      %��l�K� E�KQ

    7�CP 'F�-<� 0 8(\ B($�
 A.�($           ]�K3(Q BK  4��K	� E�Y�$ " 0 �b

B  B,�1: �� �(�,H " 8(�(<� E�QF�
 0$ VQ�Y " V	��
� p���� ) �	.  

hs�,    CG�X " =�
�:<�0 )��(  G��  � 0 t)2   �QE   �
 ���  

�QF�
E      . BY ),
�
 4�+, 8:,� uc1�$ 0 �QF�
 E (<� �    " =)KP 8(

  ?+@ v8X" 7�C1^� <�G0 l�� �    d(@ F�
 B  �-:, %�0  BK   " K	  �
 %R

V�   �QE  8(\ 0 � 	  $ VQ�Y 4��0 	) �. <8
F
0   4���*CQ " )�j( 

31:-CQ0 (/$ 0 6($ " ��
0$ ����  4� �QE l�K� � Z8K(\ %�  K �b0 

�	    e@�P " 4��SOI   %
�
 4�+, ��    )K,�.  $�KC�0     ]�Km,� =�K/<�_$ 

   6($ f�-��� B  B1
�&0 $ � ���  4�   �KQE  l�K� �  oK/  %�0    A.�K($ F� 

�	    e@�P " 4��SOI  B1P�
 %��P�   ),� . � �$� K	      NrK
 �
 f�K-��� J

  D� ��w
 4�1:$F��     �� ag@ �  " %)P �l�  k1:$ n �"� '��C0 $ � 4�

    " B,�1:$F ��� SOI  $ ���X�  0     
8KP)j  '�j "  ��( .  K@�  �
0 

   e@�P F� %
�61G� '=�/<�_$  SOI ��  E  K� �V   � K(0  ���K     �KQE 

l��� � %�	 � 4���      �KG� %)KP 
�5(+)� "  ��( .     �K1, `�KG��  �K$�	 x

 9y� B/<�_$0    4���*CQ " )�>( $  K�  ?+K@ 4�  <�KG0  KG�(P�8Q 0 

  � Z�b A.�($	   �KQF�
 " 4��E (<� �   ,H " 8K(�     rK�+$ f�K-��� �K(0 

 
��), 
8\" .�� �( 	    � 
8\" �G� ]FH J	       F� %
�61KG� �K  n �"� J

%
�
  �QE ,H8. 0 =)$     BK  �K  " �K�  &��KY��E�"�   �KQE ��K$! E 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             2 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

��j  

  G��  
�8$ ="�61$0    K��1+E   & ���KX  K�
� . hKQ  K(w�   �SK2 J

��V   �(0  �QE       K(/$ n �"� `�G��  B1
�& ]�m,� ���  0    ��
$ K�4� 

8:,�  ���  "   �QE � 	 F�� 4��	 �0 
8P .      'BK1
�& ]�m,� =�/<�_$ �


   e@�P �5(�SOI   �QF�
 �
 �� E (<� � d(@ '8(0  ,H " � Bk-. �(   )K( E 

   � f�-��� " %
8C,	     � ���  �  F�
 BG J	  KG��  4��0    �KG� %)KP  .

  cl! " 481G��C:�  �)��(    BK  �K   &��KY��E  <�K,! �  BKP8@ �  �E "� E 

%
�
  �QE   <�81$ %�$ "
 0 SOI  
 �"� 	�3E  Bk-. �5\   )( E � 	 J

  %
8C, Bl��� e@�P),� . � �
	    e@�P '�"� JSOI     F�K
 x(� �
 

)
8/2E  d(@ '�-d$ '0 6($ '0   K<"�, " 0 ( BKk-.   )K( E  K$ 0   
8KP .

    B/<�_$ �5\� $ �1+0      �KQF�
 f�K-��� 4�8�E  x(K�      BK,�&SOI   �K  

 � ��� 	  , �� 4��� G��  �0   hQ " 
8C,  (w�  
 F� J	 e@�P �3  �QE 

 )� a�/$	   �$
 )(,�$ 8:,� %)E    X� Z! T_KG  K�  `8,�)SST ( ]��!

,� �K
�& %�5  � . ��K E�  K	  ]�K, �8Kz($ J  ���K
�Rainman  )��( 

$0 6$ ),�8��P�  )).  

]�,    ���
�Rainman  <��1G� �
 �       8KX f�K-��� �KcO B  �E KcX� � h

<��1G��   5� '8:,� " ��  �G� %)P B . � �
	 ]�, J          BK  BK\8� �K  '���K
�

 (/$ n �"�0   )� ��
	   cX� " 8:,� %)� <��1G� h�   " �	   
 Bk_($ �Q �	  �K3

  � '4�5\ F��V   �(0  �QE <�C1^� 0    " ���  	 �\ �	   Bl��� B,�@
"� 4�

$0  
8P . � %
�61G� � F	 � J�V   �(0          )K$ 
8K-5  �K5\ �
 �KQ	�	 �

F�"�+YE ��)$�
 'E       �Q�8+KY �
 Z! # �K($ " E  <��1KG� �   ')K(Q '�

�,"),�E  F " 	 6$ %8 �-C�    �G� %
8  ))��( .       pK<�_$ BK  BK\8� � 

F a�)Q� �  �y�^ B/<�_$ %)P �Y{	�
�& ]�m,� � :  

u<� (G�� 0   �  )� f�-��� �1+	     ���K  " 8:K,� %)   �KQE    " BK,�Q�$ 

cr
0 � 	4�� :�� E � 	   %
�
 F� �8z($ J  �QE ,H8. 0 =)$      ���K  ��

 48$F! "  �QE ��$! E       )KP BK1
�& %�K5  ="�61$  . hKQ w K(� � J K	 J

  �"� B  f�-���  �QE   uc1�$ )$ K�3,��  JSOI  �KQF�
 'E  x(K�     BK,�&

SOI  �QF�
 " E SST X� �`8,�  �QE    )K(Q " ]��!  (  �m� 
�8K$ K	  " B

cS��  �
�& ���X N. Z (G�� 0  K� �SK2 �V  � K(0  �KQE  ���K  

    (/$ n �"� `�G��  B1
�& ]�m,�0   )� ��
	 ���  " 8:,� %) : F� |�

  $ '�S2 48$F!0   k.�($ 4�8�0  � F� 	��    " BK,�Q�$ ���K  BKY 4 K	 �

cr
0 ,!      LUK� �KS� �K5�  <�KC1^� �0 )�  K	        �� )K,��
 ���KX 8:K,� %)


8KKC, e�+KK$. } (F��KK	 �0c �X KK�]�KK, �  ���KK
�Rainman �
 

C��� $ J� <�C1^� 4��0   � ���K   K	         �K5\ �
 4! F� %
�61KG� " 4��

)$ 
8-5 	�	F�"�+Y �E-. # �($ " �/0.  

  

;�� � $6�� 
#  

��F
9� $��� �Z9��  

 �	� �8+Y     �^�:K$ �  4��I>����        Z8K(\ �
 #K �$ �1$8Kc�Y 

     ~�O 4��$ W�-	�k� " ��G! 0 �b     0	�K�
��D\ E�Q>�[�j   BK\�
 

  78. " 0<�CP     0	��
��D\ E�QI>[>>      %)KP #X�" 0X�P B\�
 

  �G�)> "  ��( .  nG81$    4! B,H�G ��� �I� 0c�$    �1$)��(  " 

   F� 4! =����D� p	�y�� % �� 7�CP �
�j % Z8K(\ �
   0X�KP

   �G� ��D1$)�I( .           '4��K	� hK5$ %8KY B1KP� "
 `�K&�F " F�-<�

B     7�CP 
�)1$� �
 p����  0 �b[ 7�CP      7�CKP " 0X�KP   0K �b[ 

Z8KK(\     #KK	F8� �
 0KKC5$ VKKk, " BKK1
�	 ��1:KK& 0X�KKP

      0$ �6	� �8+Y NY �
 ���  �@�8(*	��b  )((Y .    0X�KP BC�, �


            F� V�  �/G" �  '=8< �P
 " �	8Y �P
 �	�  0y��� '4��	�

1:KK$ '�8+KKY F� 0KKC�,?+KK@ ��KKS< F� BKKk_($ J	��)/  0<�KKG

0KK$ Z8:KKS$  ),8KKP)��" �>( ) N*KKP�( . BKK  '4��KK	� h�KKcX�

    VK�  " 0<�CKP 0c^�KG 0y��� E�(d1G�     '�8+KY Z�Kb E�KQ

  BC�, " ?+@     �KG� ?+@)�>( .        BK  4��K	� ���K  E�KQ83<�

 h1:�G B_G�"     uc1�$ E�Q
�  E�Q)�  '�� "  �I(     "
 
8K\" " 

�     �KG� %)K���� ���:  `�&�F " F�-<� %8Y B1P .   0,�K*$ #K	F8�

        �
 uKc1�$ 78r
 �
 ���  B,��$   N*KP�      %)KP %
�
 V	�KC, 

�G� .      B  4�1: �� " ��5  '��l�� '4�1:$F �
  81$ p����    BK,��$ nKG

    4��	� �
 ��� ���  '���  'jj   " �� 0c�$    0$ �1$ )P�  . BK   �8K. 

  '0cY��      �� 78r
 �
 �8+Y ���  )2�
 	  ��) �K-1Y�[  �-$�KG
  (

   4�1:$F ")B	8,��[`��$ ( 0$ ��  )Q
 .      A.�K($ ']�K3(Q J	� �


 Z8(\ '0<�CP       'E�KY�$ A.�K($ BK  �-:, �8+Y Z�b " 0 �b

Z8KK(\ " 0X�KKP  �KK
�	�
 E�1+KK�  ���KK  q�KKP0KK$   )KK((Y

)N*P    E�Q�[    Z " uK<� ( .    ��K5  �
) NK	�"![  JKl"� (  4��K�$

             �KG� �K1CY 0<�CP BC�, B  �-:, 4��	� 0 8(\ BC�, �
 ��� 

)  N*P�[ } .(          E�K	�
 N^�8G �\ B  4��	� NY '4�1: �� ]�3(Q 

 �G� ?+@ Wg$�Y ��@) N*P�[
 .(  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             3 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

��I  

  
c*'/. �
& �,��7�� ��
�� (��$  �
 � (
EV>+6  U�V.���! �
#��F
9� $��� ��
�� (��$  �
 %V&62. c�6$ $6<�6 �) 
! ( 
J (<' ($
WV!6

  
!qTTr�� �
�& 6�  <#$.  

  

  
c*'q. c-� �N<&�
� �&
�� �&
*� �+��J )[F6 ( �%�e
.)� ( ��
V>��)s ( � �
K�)$ (�62+6 �$ �
V>�
J  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             4 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

���  

($6$ 
#�($
WV!6 $���   

($6$ 
#�;�
�   

%
�
        0&)K,��  BK,�Q�$ E�Qj�  1:K	�         �K  4��K	� �
 ?�1�8(�KG %�3

  NX�)^��         7�KG �� E��$! %�"
 78. 7�G ����    )KP %
�61KG�  .

%
�
 JKK	�  4��KK	� 0KKG�(P�8Q 4�$F�KKG F� �KKQ)>�()KK	
�& BKK�5�  .

      %�31:	� E��$! %�"
 78. " ]�, '��/X8$       N*KP �
 �KQ�   4�+K, 

  �G� %)P %
�
 .   J	� B  B\8� �    %
�
 4���$ BY    
8k6$ 0&),��  E�Q

  %�31:	� J	� �
            NK�cS� " BK	�m� '
8K  t)K,� ���:K  �Q     �K5(� �KQ

 %
�
 `�G��          
8K\8$ 0&)K,��  E�KQ)     %
�
 F� �Kz, a�K2    E�KQ

%
8KKKk6$ (�KKK
�& ]�KKKm,� .!31:KKK-CQ 
8KKK@ # �KKK� 48KKK$F0 

)Autocorrelation Function, ACF ( �KKy BKKY 
�
 4�+KK,	 p

31:-CQ
8@0  $�C� �
 0 � 	%�31:    C.� 
")^ '�Q�    T_G �Q �
 4�(

(/$0         KC, #K_X �� �z, 
�8$ ��
0   )K(Y . �� �K( 	  

�rK� J0   4
8K  

%
�
 �KKQEU� ���KK  KK�	 ))KKP .   �:KK� 4�� 48KK$F! ?KKCY �KK   

)Run Test((3CQ '0%
�
  �QE�  G��  ��0
�&  K	) .%
�
   �
 �KQ

$�C�0 � 	%�31:    ),
8  J3CQ �Q . E�KG    BKG E�KQ     0&)K,��  BKQ�$

)B	8,��/B	�8
/`��$(  ')N	�"!/0$/Jl"�(  ')l"��B/="�/ �-$�1iKG (

  ")�-1Y�/�-$�8,/�-$�G
 (B         '4�1:K$F 0cr
 E�G 4�8(O B  p����

�� " 4�1: �� '��5 	)P B1
�& �z, �
 ��.  

  

���3 �
!�& 4�
'�) SOI(  

 � �
	   'B/<�_$ JSOI    4�8(O B  	*0  e@�P F�   �QE  )� a�/$ 	 %)

  )P %
�61G� 8:,� .�	          ��+K
 %)KP 
��),�1KG� ag1K@� e@�P J

�8QE    Q�� �
 Z! T_G �10)     ̂ �8K, �
 #KX�"0  �KY�$ EX�  K� `8,�

]��! ( "��
 "	  J)   <��1G� 7�CP �
 #X�"�� ($0  )P�  .
�k$	   BK,�Q�$ �

SOI) ����[��j� ( �G F�	 G�(P�8Q �0 <��1G� �  �)>j(   )P �@� 

 . "0    �"� "
 »$�3,��  JSOI «  "» �KQF�
E  x(K�      BK,�&SOI «  BK 

%"�& �QEBk-. uc1�$  )( E
�& 	) :  

u<� (  J�3,��$SOI :    BK,�Q�$ �	
�k$SOI         F� �K1CY %"�K& BKG �
   

j[) 8KK(�(<�( J�KK  'j[ " j) +0KKd(@ ( F� V�KK  "j) +�KK(�,H (

Bk-. )P E)(  .Z (x(� E�QF�
  B,�&SOI :� B/<�_$ `�G��  481G

   ��C:�cl! ")��(       �	
�k$ B  B\8� �  " SOI        4! NK-X %�$ " %�$ �Q 

 B  "   BP8@ ��<�,! E��&��Y      B,�Q�$ e@�P 'E�SOI      F�K
 x(K� �
 

 0KK<"�,)Falling(0KK6($ ')Negative(0KKd(@ ' )Zero( �KK-d$ '

)Positive ( E
8/2 ")Rising( Bk-. )P E)(  . N*P�  
")K^ 

      �	
�k$ `�G��  E�QF�
 J	� EF�$SOI   %�$ �Q ) E
8KCO �8S$ (

     4! N-X %�$ ") 0k
� �8S$ (    0K$ 4�+K, ��   )KQ
 .     'BK/<�_$ JK	� �


 x(� E�QF�
    B,�&SOI     0,�$F %�"
 �
 )����[��j� (    ?KCY BK 

�]�, �
 E���   ���
�Rainman)P %
�
 e��+� .  

  

        �6�� :�&
G�76 �� 89! �
�$ 4�
')SST1 (   :�&
G�76 �

 <�#)SST2(  

 
 F�	 e@�P �3  �QE   )� B  f8 �$  K	    �K$
 '8:K,� %)E    Z! T_KG 

X�KK� ]��! `8,�)SST1 (X� "KK� )KK(Q `8,�)SST2 ( %
")KKS$ �


  0	��
��D\°Sjj    �K� °NI�   " °WI�    �K� °E��  K$ 0     )KP� )��( .


�k$	  � B,�Q�$ �	 e@�P J    �G F� �Q	 G�(P�8Q �0  <��1KG� �  �)>I( 

 
�& �@�	) . � �
	   �1, `�G��  'B/<�_$ J	  *KG")G"�
 x0 )��( '


�k$	  �SST1   " SST2     %"�& BG �
 ]�)Y �Q  : ]�K&       78KC/$ F� �K�

)>�>/� > SST(   7�KKKK$�, BKKKK  ?KKKK	
�, �KKKK	 " 7�KKKK$�, '

)>�>/�SST<<��>/�[ (      78KC/$ F� ��
�G ")��>/�[SST< (

Bk-. )( E)P  .  

  

��F
9� ;��  

      %�$ �Q 0&),��  4��$ f�-���)    NrK
 �Q �	 " (  %�31:K	� �
     �K  �KQ

 J�3,�KK�$ �	
�KKk$SOIx(KK� E�KKQF�
 '  BKK,�&SOI E�KKQF�
 'SST 

           �  4�$�CQ��b " 4�$�CQ =H�^ �
 )(Q `8,��X� " ]��! `8,��X�

   )P 0G��  0&),��  %�"
 .      J�3,��$ �"� �
 �5(� 4�$�CQ f�-���

SOI   
8  0G��  N �X  .         7�KCO� �K  4�K$�CQ��b =�K.�-��� B/<�_$

4�KK$F  0+KK��)Lead-time (KK<� �6KK20�KK
�& ]�KKm,� %�KK$ BKKG  .

4�KK$F  %�"
 4�KK	�� 4�KK�$ 0,�KK$F ag1KK@� '#KKX�" �
 0+KK��SOI   

)  �	SST (    �G� 0&),��  %�"
 F�b! �  .�� E � 	    �z,�
 �  '�8z($ J

 4�$F J1
�&               0&)K,��  0crK
 �K	 " BK,�Q�$ E�KG 'J�K/$ 0+��

�	%�31:  F �"� ��5w �
 �Q	%"�& B  �  Kk� uc1�$ E�Q )KP h�: :

u<�(    J�3,��$ �"� :SOI       J�3,��$ ��)k$ B  B\8� �  SOI  E�G '  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             5 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

���  

  
 c*'0 .d�. �
#�
� $�<?  �&
NSOI )01(  

  

    �
 0&),��  0,�$FBG  � %"�&     Bk-. �(�,H " 0d(@ '8(�(<   )KP E)(  .

Z(   x(� E�QF�
 �"�     B,�&SOI :     E�QF�
 B  B\8� � SOI  E�G '

    �
 0&),��  0,�$Fx(�     F�
 �  %"�& SOI  K<"�, 0    Kd(@ '0K6($ '0 '

  
8/2 " �-d$E  BKk-.     )KP E)K( .   
 " }(  E�KQF�
 �"� SST 

 ]��! `8,��X�))(Q :(   
�Kk$ BK  BK\8� � 	�SST1 ) SST2(  E�KG '

  0,�$F   �
 0&),�� BG   d(@ '
�G %"�& 0   Bk-. ]�& "     )KP E)K( . 

     %"�& F� |� �"� �Q �
    =�K
g1@� '0&),��  0,�$F E�G E)( 

F8�	 ��$! #E %"�&      48$F! ?CY B  0&),��  E�Q    E�1$���K��, E�Q

7�*G"�Y[ |�<�" )Kruskal- Wallis, KW ( ���X 0 �	F�� 
�8$

�
�& .       ��K$! ag1K@� 
8\" =�82 �
 '|iGE  K(/$ 0     �K  '��


�1, F� %
�61G�	a"�&8CcY 48$F! x[ u,��CG� )Kolmogorov 

Smirnov, KS (%"�& �QE &)K,��  0 F8� �K   K	 ��K$! #E  ="�K61$ 

�G�(P0	 )P  .  �8(Y)��(    7�C1^� �	
�k$ E��$! B-G�S$ =��l�\ '

KW   " KS    �G� %
�
 ��P ��  . (/$ T_G0  ��
E 
�k$ 	   7�KC1^� �

KW " KS '�/�)P B1
�& �z, �
 .  

             NK�cS� �K  '="�K61$ %"�K& 0&),��  =����D� '�"� �Q �


      )P 0G��  0&),��  B,��$ 7�C1^� )2�
 �	
�k$ .  %"�K& �
   0	�KQ

     BK,��$ 7�KC1^� �	
�k$ BY       F� �1+K�  0&)K,��  j�     ')KP�  )K2�
 

  �G� B1
�	 V	��
� 0&),��  . 0<�K^�
      BK,��$ 7�KC1^� �	
�Kk$ BKY

   F� �1CYj�        0$ 4�+, �� %"�&�Q �
 0&),��  VQ�Y ')2�
  )Q
 .

 �5, �
	  V�� �S2 '�         F8� `�KG��  ���K  0<�KC1^� 0K(�  K	 #

 %"�& 7�C1^�   �KQE  K(/$ 0          48K$F! ?KCY BK  '��
LEPS   
�"!�K  

)KK	
�& . %8KKS, F�KK�1$� B-KKG�S$LEPS ���KK  �SKK2 0 �KK	F�� 

V�� 0(�          4���K*CQ " )K,H8
 nG8� �Q)��(   �K1� "     4���K*CQ "

)��(   �G� %)P 0
�/$  .  
�C, �)1 � 48$F! J	� �
S  7�KG �Q E��  

 0$ B-G�S$   
8P)  B_ ��� .(  
�C,S        #K �8� 0,�K*$ Bc2�
 #X�" �
 '

   V�� �	
�k$ 0/Cm� #	F8�  )P 0(�           BK  BKY �KG� =�)Q�+K$ " %

  V�� E�_@ 4�8(O     0$ B1
�& �z, �
 0(�   
8P .0$�3(Q   ag1@� BY

 F��1$� ')P�  "
 J	� J�  E
�	FLEPS0$ VQ�Y  ) �	. 

]�[   f v f f v vS ( P P P P P P )= − − + − + − −
2 2

3 1 1  

Pf    V�� 0&),��  7�C1^� 4���$    �G� %)P 0(�  .   �
 0&),��  B,��$

   �z,
�8$ %"�&)  8(�(<� 7�d$ E��  ( �8(O B     V�K� 0&)K,��  4   0K(� 

    0$ B1
�& �z, �
 %)P          �
 7�KC1^� #	F8� B  B\8� �  |iG �
8P

 7�G NY         0&),��  4���$ J	� v8X" 7�C1^� '0&),��  E�Q) BK,��$ (

   4�8(O B Pf  0$ B-G�S$  
8P .Pv       0K/X�" 0&)K,��  7�C1^� 4���$ 

�G� .   B-G�S$ E�� Pv         %)Q�+K$ 0&)K,��  4��K�$ v8X" 7�C1^� 

   7�G �Q �
 %)P             0,�K$F E�KG NKY 0<�KC1^� #	F8� B  B\8� �  

   0K$ B-G�S$ 0&),��   
8KP .   F�K�1$�LEPS     BK_ �� F� � K  B   �KG


0$ )	!:  

]�[   
m

S
SK

S
=
∑
∑

100

  

SK   F��1$� LEPS �G�  .Sm    
�C, )(,�CQ S      0Ky�
 01<�K^ E��  

Pv=Pf  0$ B-G�S$  
8P .  =�F��1$�LEPS     F� V�K  I/�    T_KG �
 

�/� 0(/$    ��
�G�.) ��   " �� .(	 K(/0   0��8K2 �
       �KdY� �
 BKY

%�31:	�        F��1$� 'Bk_($ ?	 B/<�_$ 
�8$ E�QLEPS     F� �K1CY I/� 

 nKK �"� F� %
�61KKG� ')KKP� SOI)  �KK	SST ( �KK5\ 0&)KK,��  "

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             6 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

���  

V��  <�C1^� 0(� 0          '4! %�31:	� ?	 01^ �	 " Bk_($ J	� 0&),��  

 0C, 
�5(+�� 

�& . kS� �
�  %
�
 '�y�^ A   �KQE  &)K,��  0  BK,�Q�$  

�	%�31:    ]�, 
��" �Q    ���
�Rainman 
�& 	  �1, " )	 ��$! xE) 
�k$	 �

  7�C1^�KW  'KS   $ 7�C1^� )2�
 '� &),��  B,�0  1$� " �  F�LEPS (

  �Q	  �"� F� ?     � ?CY B  �Q	 ]�, J    BK  ���
�    )K$! �KG
 .  |iKG

B+KKk, �KKQEF8� KK	,�KK*$ #0�KK1, 	��KK$! 48KK$F! xE]�KK, �
  ���KK
�  

Surfer (version 8)5� �
�& B	) . )	��� J�B  n �"� p   =�8K2

Bk_($  �E G��  0          %�31:K	� �KdY� �
 BKY 0_ �"� " )P      ?K	 E�KQ

 Bk_($)%�31:	� ?	 B, (0(/$  e�+$ '),
8  ��
)P.  

  


V&+tb� � d  

          K(/$ nK �"� BK  �5(� '��r1@� �5\ B$�
� �
0       �"� �KQ �
 ��


$ %��P�0 
8P:  

  

6 ;�
�+� � �62�E&
� @SOI  

G�� 0   $ 4�$�CQ f�-��� �  4� cr
 ��� 0 � 	  $ " 4�� K�3,��  JSOI 

   
�k$ BY 
�
 4�+,	    7�KC1^� �KW         l�K� ���K  
�8K$ �
 �K5(� � %�

@� 0 � 	%�31:  �QE   7�CP �
 #X�"    �b0  , " �   X�KP BKC0 �  K	  " 4��

 8(\ B($�
0(/$ F�-<� 0  �G� ��
)�/� ≥KW  .(� �
 K	  '�K<�^ J


�k$	   7�C1^� �KS  �KQF�
 E (<� �   ,H " 8K(�   BK  �K(      �
 %)K(Y��� �8K.

o/ 0  � F�  K	%�31:     7�CKP �KQ   K �b0  K(/$ 0    
8K  ��
 . K<"0   pKcb� 

�	%�31:   1$� �Q K�  F�LEPS  K(/$ 0  ��
E  )(1KP�),  . �� �K( 	   f�K-��� 'J

 $ 4�$�CQ�  cr
 ���  4�0 � 	  $ " 4���3,��  JSOI �k� 	   /Ky W�K-� u

�G� .�	  /y f�-��� J�  BK  u      k$ �
 B �+K$ �8K. K�    �
 BK,�Q�$ `�

     �-1Y� %�$ ���  
�8$)�5$ ( � �
	 � J	%�31:   , �Q�    )KP %)Q�+K$ � .

  b =H�^ �
�  � �
 '4�$�CQ�	%�31:  �QE   ̂ �8, �
 #X�" 0    " Z�Kb 

7�CKKP KK �b0 �8+KKY )8KK@E�-� 'KK	$"�� '�KK� " })((KKG '�kKKG 'B

%�+,�$�Y(    K �b N^�8KG '0 �
  K	�E    ��K@ ) <�,��)K( 0    " �:K$�� '

�P� (   8(\ B($�
 "0   F�-<� )    "�KX " 4��K5�	J ( 
�Kk$	   7�KC1^� �

KW   &),��  
�8$ �
 0 �� l�  $ " %��3,��  JSOI) l"��B[  �-$�1iKG  (

(/$0     
8  ��
)  N*P>[u<�.(        �K  x	�K1, JK	� 	 BK1
�   �KQE   BK/<�_$ 

hs�,     E�
�8Y " =�
�:<�)��(  
��
 �k �_$  .      BKY ="�K6� J	� � 

         K(/$ f�-��� '�5,! B/<�_$ ag@ �  �y�^ A�kS� �
0    4�K�$ E��


SOI   V�  %��l�� 0&),��  "      )+K, %)Q�+K$ 4��K	� E�KY�$ E�Q .

1$��  F�LEPS  � �
 	 � J	%�31:     �Q�   F� VI/�    
8K  )   N*KP>[Z.( 


�k$	 (/$ �0   ��
 7�C1^�KS� 	%�31: �QF�
 �
 �QE(<� � ,H " 8K(�  �K(

%)	
 )P  . (<� f�-����   � ���  �  8(	     ,H BK  �-:K, 4���   8KX �K(E    �K�

 B  $ �z,0  )G� F �	   � �dY� �
 ��	%�31:   
�k$ �Q	   7�C1^� �KS   F�
 �
 

(<��    ,H F�
 B  �-:, 8(�   �(�    �KG� �1+) N*KP    E�KQ>[ " }>[
.( 

�KKK� ���KKK  BKKK,��$ 7�KKKC1^�	 J�3,�KKK�$ E�KKKQF�
 �
 %��SOI   

)l"��B[�-$�1iG ( � ��
� �3,�	         4! VQ�KY " 8(�(<� F�
 �
 ���  V

       �KG� �K(�,H F�
 �
) N*KP    E�KQ>[   " %>[".(  BK    K.   'B �+K$ �8

   cS� �  �3	
 J�kkS$� 31:-CQ N0 $ �  4�SOI     V	��
� B  '���  " 

               %��KP� �K(�,H F�
 �
 4! VQ�Y " 8(�(<� F�
 �
 4��	� %��l�� ��� 

B1P�
   ),�)�  '�� "  ��( .   (<� B_ �� '%"gO B �   ��K
� " 8(	   ���K  V

 
 �
	 �Q�8+Y �3E  z, Bk_($  K� Y�� � K�  B)�j(     '4�1:KY�� 7�CKP '

 \�� '4�1:,�D
��     4�1:* F� Z8(\ " 4�1:*)>�( , �   %)P ����& �

�G�.  

�	    4�$F 7�CO� �  B_ �� J  ��+0   � , �1+�  �G� ���X�  � . 
�Kk$	 �

  7�C1^�KW   &),��  B  f8 �$ 0 l�� � � %�	     
�Kk$ " 4��K5� %�31:	 �

$�3,��  JSOI   �
   N*Pj  �G� %)P %
�
 4�+,  .�	
�k$ J	 ��K  �E 

4�$F  ��+0  �QE    (/$ %�$ BG �� �62 0 
8  ��
 .�G �
	� �	%�31: �QE 

(w hQ �8Y�$��� J	��)E %)	
)P  .4�$F Bw �Q B1-<� ��+0  � �1+

$0    /y n �"� '
8P�u   $ ��0 
8P   � 
�)/� " 	%�31:   �KQE  �K1CY E 

���
E 
�k$ 	  �KW   " LEPS (/$ 0  ��
E )(1:Q  . k$ �
�  B,�Q�$ `�

,�         �-1Y� %�$ ���  
�8$ �
 B �+$ n �"� �)�5$ (�	%�31:    ���X�  �Q

�G� .$�,�3�  JSOI) l"��  B[ �-$�1iG (     K �b N^�8KG ���  � 0 

�
	�E  B  ��@   �� =�82	����)E LU� �  F �
8  ���&� K	     7�KCO� �K  ��

4�$F  ��+0    
�Kk$ '%�$ BG 	    7�KC1^� �KW  ��K  E   B,�1:K$F ���K  

�	%�31:  �QE <�,��)(  0 (/$ �P� " �:$�� '0   " ��
B ����  �K ��  p

��/�  '�I/�   " ��/� 
8   .     K$ �Kz, B  �$�0   )KG�  :K,�*$ �  LUK� h� �

�QF�
E $ �3,��  JSOI   . ���  �  0    l�� B  �-:, 4�1:$F �  ��w
 �

D������0  �G� %)P  .F	  
�k$ A-. ��	   7�C1^� �KS   $ )2�
 " �  BK,�

(<� F�KKK
 '���KKK �,H " 8KKK(�l�KKK� ���KKK  agKKK@ �KKK  �KKK(� %�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             7 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

���  

  

c*'u.����� d+
V& �&
*� �+��J   @�E&
�� ��
�� �
#SOI) e�f��_2	�
Vg! ( �N<&�
� �e
.�(%) :[F6 (  
)V?6KW �)� ( �
�V�6LEPS �)s (

  
)V?6KS �����F6 �
� )$ (  
)V?6KS �
��&h �
� )( ( � ����F6 �
� �$ ;�
� �&
��  
)V?6 <Y�$)� (
��&h �
� �$ ;�
� �&
��  
)V?6 <Y�$  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             8 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

���  

  

c*'S.$
Z� +  
)V?6 2KW @�E&
�� �� m��2� SOI) �h�3 _2	�
Vg! (e
. �N<&�
� ��(%6 +�
�� �$ �62KJ (
EV> .��� 
#� [�V\� )$
Z�+ 2

  
)V?6KW� � �6 P1/T��� � � �6$� <'
�(  

  

B  ����    ��
� " VQ�Y �  p	        �KG� %
8K  %��KCQ B,�1:$F ���  V .

1$��  F�LEPS  � �
 	%�31:  �QE <�,��)(  0      �P� " �:$�� 'B ���� p

  � �� �/�  '�/�   " �/� �G�  .   
�k$ B  B\8� � 	�� W�1-:, ��	1$� J K� F�

LEPS   � F� %
�61G� 	   � �5\ n �"� J�V   �(0   � B,�1:$F ���   K	 J

^�8,0 � � C, 
�5(+0  
8P .�	   k$ �
 f�-��� J�      
�8K$ �
 BK,�Q�$ `�

 `��$ %�$ ��� ))(6G� (B  
8  ���X�  B �+$ �8..  

  

6 ;�
�+
#�
� � �62�d�.   �&
NSOI  

  4�$F �<�^ �
  ��+0      �
 '%�K$ �62 �/��    � F� )K2�
  K	%�31:   KQ �


�k$	    7�KC1^� �KW        l�K� ���K  BK  f8K �$ �   �KQF�
 " %�E SOI 

)="�[�-$�1iG ((/$0   
8  ��
 .   4�$F 7�CO� �  �$�  ��+0 	  � %�$ ?	 J

 8X f�-���E     ��B  $ �z,0   F �)G�	 
�k$ ��	   7�C1^� �KW   pcb� �
 

�KK	%�31: ��KK
� �KKQ	 V	  )KK2�
 " BKK1
�KK��1+E� F� KK	%�31:  �KKQ  

)�/��)KK2�
  (���
E
�KKk$ 	KKC1^� � 7�KWKK(/$ 0 )(1:KKQ ��
 .

�	%�31:  �QE  K(/$ 0          7�CKP " Z�Kb A.�K($ �
 ��
   K �b0   �8+KY 

)�-�KK	$"�� '�KK�t��� " 4�KKm,F '%�+KK,�$�Y '})((KKG '�kKKG 'B ( "

  �b N^�8G0 �
 	�E   ��@)<�,��)( 0   �:$�� " �P� ' (  ),��
 ���X

)  N*PI[u<�( .1$��  F�LEPS  � �
 	 � J	%�31: , �Q�(/$ �0   
8K  ��


)  N*PI[Z( .  
�k$ `�G��	   7�C1^� �KS�QF�
 �
 E x(K�    BK,�&

SOI) l"��B[ ="� (  �QF�
 B_ �� 'E  6($ " �-d$ 0 �K� ���  �  	� %�

�KK	^�8KK, J0KK(/$ 0 �KKG 
�8KK$ �
 " �KKG� ��
	�KKQF�
 �E SOI 

)
8/KK2EKK<"�, '0KKd(@ " 0 (KK(/$ BKK_ ��0 ��
E %)KK	
 )+KK, 

)N*P    E�QI[   " }I[
.(           JK	� �
 ���K  BK,��$ 7�KC1^� 4���$ 

 +, �QF�
 0$ 4�             K  0K6($ " �K-d$ E�KQF�
 BKY )Q
B     �K  pK����

             �KG� %
8K  %��KCQ 0^�8K, J	� %��l�� ���  V	��
� " VQ�Y   

)N*P    E�QI[   " %I[".(  <��1G� �
 �   � agK@ �K  � K	 �KQF�
 '4��E 

  6($ " �-d$0 SOI    K  WH8KC/$ B ��� K�       ��K
� �K  f�K-��� �
 p	  " V

  %
8  ���  VQ�Y    ),�)>�( .) 	 ��� J� LU� p�  )� 
�o1$ �	  8:,� %)

  � ���  � 	     <��1G� ���  B  �-:, " 4���  � �
 �	  , �"� J� U� � K�	 )

$0 

�&.  

  �
  N*P� �� 	��)E   �� ���  B_ �� 	�   �KQF�
 " %�E  x(K�     BK,�&

SOI   4�$F 7�CO� �    ��+0  �QE  ��  'uc1�$ E   ��K  7�d$ E �  K	 %�31:

 �C, 4��5�	 %
�
 V  �G� %)P  .�	   4�$F �
 B_ �� J  ��+0  �QE  �62 

<�0   (/$ %�$ ��5w 0   
8  ��
 .       k$ �
 �K-1Y� %�$ ���  
�8$ �
 K� `�

 , B,�Q�$�  5 �+$ n �"� �0 %)	
 )P  . 
�Kk$	    7�KC1^� �KW  ��K  E 

  � B,�1:$F ��� 	%�31:  �QE <�,��)(  0 �KQF�
 " �:$�� " �P� 'E 

SOI) �KKG8&![ �-$�1iKKG (KK B ���KK� p�I/� '��/� " ��/� " 

(/$0  �G� ��
 . 
�k$ A-.	   7�C1^� �KS   6($ F�
 �5(� '0   f�-��� �
 

(/$0     � ���  �  ��
	 ̂ �8, J0   K<" �
8  0 1$�  K�  F�LEPS    T_KG �
 

(/$0  ��
E �P�), ���X  .k$ �
�%�$ ���  
�8$ �
 B,�Q�$ `� �QE 

 (w 4�1:$F� B_ �� J �E %)	
 )+,  . �� �K( 	        �K1, BK  BK\8� �K  J	 x

 �QF�
 �"�E  x(K�    BK,�& SOI  $ "  K�3,��  JSOI  K$ 0    1, 4�8K��  BKm

   (/$ B_ �� BY �
�&0        ̂ �8K, B,�1:$F ���  
�8$ �
 ��
0   Z�Kb 

�
	�E    " ��@SOI    � �
 BKY ' K	         ]�Km,� BK/<�_$ )K(,�CQ BK/<�_$ J  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

���  

  

c*'v .����� d+
V& �&
*� �+��J  �
#�
� ��
�� �
#SOI )�h�3_,!�N� ((%�e
. �N<&�
� �) :[F6 (  
)V?6KW �)� ( �
�V�6LEPS �)s (

  
)V?6KS ��W�� �
� )$ (  
)V?6KS �,	i� �
� )( ( � �W�� �
� �$ ;�
� �&
��  
)V?6 <Y�$)� (,	i� �
� �$ ;�
� �&
��  
)V?6 <Y�$  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            10 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

���  

  

c*'r.$
Z� +  
)V?6 2KW
#�
� �� m��2� �d�.   �&
NSOI )�h�3_,!�N� (
. �N<&�
� �+�6 (%+�
�� �$ �62KJ (
EV> .��� 
#� [�V\� 

)$
Z�+  
)V?6 2KW� � �6 P1/T��� � � �6$� <'
�(  

  

  B1
�&)I "  ��(   /X�" ')P %)Q�+$ 0   B  C, �z,0  )G�.B    0cY�8K.

     J�3,��$ �"� "
 x	�1,SOI  QF�
 "  x(� E�     BK,�&SOI    
�8K$ �
 

   B  ��G� B �+$ W�-	�k� 4��	� ���  �8.E   8K(�(<� F�
 BY) �K(�,H ( �


   J�3,��$ �"�SOI  B  "        0K6($ F�
 B �+$ �8.) �K-d$ (  �"� �


  E�QF�
SOI  %�$ �
         V	��
� �  '�-$�1iG 0<� EH8\ E�Q)VQ�Y (

    k$ �
 �-1Y� %�$ 0&),�� �   �� " B,�Q�$ `�	�  k$ �
 %�� cr
 `�0  �
 

     
8K  %��CQ 4��	� A.�($ 0o/  .   0*KG"
"�
)��(     E�KQF�
 �K�, 

    �-d$ " 06($SOI    �� B         �(�,H " 8(�(<� E�QF�
 �  f�-��� �
 p����

 �G� B1:,�
 .              )K�	U� f�K-��� JK	� 'BK/<�_$ JK	� x	�K1, `�KG�� 

0$ 

�&.  

  

6 ;�
�+ � �62SST76 ��6�� :�&
  

     4�K$F �K<�^ �
 BK,�Q�$ `��k$ �
    %�K$ �6K2 0+K��  �	
�Kk$ '

  7�C1^�KW     E�QF�
 
�8$ �
 SST) �-$�1iG (    %�K$ 0&),��  "

 %�31:	� �-1Y�   E�Q)          '%�+K,�$�Y '4�Km,F '�kKG 'BK�$"�� '�K	�-�

         ]�K@ '
�Y�5KP '4�KP�Y 't��� '%�8K, 4�)CQ     '
"�Q�KP '
�K !

      0<�,��)K(  " �:$�� '�P� )5+$ '��"�-G (     0^�8K, �
 #KX�"

7�CP   7�CP " 0X�P     b N^�8G " �8+Y 0 �b   ��@ E�	�
 0 �

0(/$  
8  ��
 . %�31:	� �
      Z8K(\ " Z8(\ E�Y�$ E�Q   0X�KP

                �K	 " ��w�K, ���K  �K-1Y� %�$ �
 B/<�_$ 
�8$ 0,�$F %�"
 �


            48K$F! ���K  %
�
 
8K-CY �KcO B  " ��G� %
8  �62KW 

    
8-, B-G�S$ N �X)  N*P�[u<�( .   7�CKP 0^�8, �
    " 0X�KP

7�CP            �K@ E�K	�
 0K �b N^�8KG " �8+KY 0K �b  �	
�Kk$ '�

0(/$    7�C1^� ��
KS         ]��! `8,�K�X� 
�G E�QF�
 
�8$ �
 �5(� 

      )P %)Q�+$ �-$�1iG %�$ �
)  N*P�[Z(  BK  �  E�8K.     F�K
 BKY

            0&)K,��  VQ�KY �  WH8C/$ �-$�1iG %�$ �
 ]��! `8,��X� 
�G

              �KG� %
8K  %��KCQ �K-1Y� %�K$ �
 0^�8, J	�)   N*KP�[}( .

  48$F!LEPS   %�31:	� �
 nk
    �)(  E�Q    �:$�� " �P� '0<�,�

)    ��K@ E�K	�
 Z�b ( K B        =�F�K�1$� �K  pK�����/��  '�/��  " 

�/�� 0(/$ x	�1,  �P�
 E��
 .  N*P�      u�/Ky W�1-:K, E��)	�� 

         0$ 4�+, 7�d$ E��  �:$�� %�31:	� E��  �� B_ �� J	�    �
 �)Q


       V�K� �5\ B_ �� J	� F� %
�61G� 'Bm�1,        B�K28� ���K  0K(� 

0C, 

�&.   "
"�
 B/<�_$ �
   0*G)��(       ]�K& " 
�KG E�QF�
 

   B  WH8C/$ ]��! `8,��X�            8K(�(<� " �K(�,H F�K
 �K  4�$�CQ p����

 �G� %)P 4�8(O .    05 �+K$ W�1-:K, =��K��D� '�y�^ B/<�_$ �


         
�G E�QF�
 �
 4��	� B,�Q�$ 0&),��  
�8$ �
SST   `8,�K�X� 

    �(�,H " ]��!%)	
          ]�K& E�QF�
 '8(�(<� ag@ �  �$� �)P SST 

�KK�X�0KK(/$ BKK_ �� ]��! `8, )(1KKP�), 4��KK	� ���KK  �KK  E��
 .

  8KK(�(<� F�KK
 f�KK-��� 'BKK/<�_$ 
�8KK$ 0,�KK$F %�"
 �
 WH�KKC1^�  

)j[<SOI (    ]�& E�QF�
 "SST        E8KX ���:K  ]��! `8,�K�X� 

 �G� %
8-,.      E�QF�
 '0cr
 `��k$ �
SST      �K  ]��! `8,�K�X� 

   0(/$ �_ �� 4��	� ���    )(1P�), E��
 .    e@�KP J	�� �( SOI 

   B  �-:,SST _ �� �           �K15  �� 4��K	� ���  " 8:,� %)	)� 4��$ 

0$ 4�+, )Q
.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            11 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

��>  

  

 c*'w.����� d+
V& �&
*� �+��J  
#�
� ��
�� �
#� SST76 � �6�� :�&
)2	�
Vg! (2	VX6 (
� �N<&�
� �) :[F6 (  
)V?6KW �)� (  
)V?6

KS $2! �
�  �)s ($2! �
� �$ ;�
� �&
��  
)V?6 <Y�$  

  

  

c*'1.  
)V?6 2+$
Z� KW �
#�
� �� m��2� SST �6�� :�&
�76 )2	�
Vg! (�
�� �$ 2>�6� (
EV>+6 2	VX6 (
� �N<&�
� � ���.  [�V\� �
#

)  
)V?6 2+$
Z�KW �6 P�� 1/T����   �6$,!6 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            12 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

��j  

6 ;�
�+ � �62SST76 �<�# :�&
  

B  cY�8.0 $ '� �QF�
 4�E SST X� �     &)K,��  " )K(Q `8,�0   BK,�Q�$ 

�	 � 4�� (/$ B_ �0  ��
E %)	
 )+,  . 
�Kk$	    7�KC1^� �KW    �KdY� �
 

�	%�31:    $�C� �
 �Q0    4�K$F =H�K^   � K�+0  BK      BKk_($ =�8K2  �E 

(/$0   
8-, ��
 .         �K-1Y� %�K$ ���K  �K5(�) �K5$ ( �8
 " K	  B) JKC5  (

 B ����     �b 7�CP A.�($ �
 p0    8(\ N^�8G " 0   4�K$F �    � K�+0 

      �KQF�
 �K  %�K$ �62E   
�KG SSTX�  K� �� ]��! `8,� K_� /Ky �60 

   � �
 BY �)(1P�
	     
�k$ B  B\8� �  
��8$ J	 (/$�, �0 1$� �  F�LEPS '

  � F� %
�61G�	   � �5\ n �"� J�V   �(0  � ���  �  KC, 
�5(+0   
8KP. 

k$ �
KK�crKK
 `�04�KK$F �KK<�^ �
   nKK �"� '%�KK$ �6KK2 0+KK��

0(/$        4��	� �G��G B,�1:$F 0&),��  4��$ E��
) B  N^�8G �\ ( "

  E�QF�
SST    )(Q `8,��X�    �-$�G
 %�$)�{! ()P %)Q�+$ . J	� �


     7�KC1^� �	
�k$ �<�^KW     %�31:K	� pKcb� �
         �K	 " �1+K�  �KQ

   B  ?	
�,�/� 
8  )  N*P��[u<�.(   F��1$� LEPS ,  K�    pKcb� �
 �

%�31:KK	�     0KK(/$ �8+KKY 0KK �b 0^�8KK, �KK\ BKK  �KKQ  
8KK  ��
  

)  N*P��[Z( .    7�KC1^� �	
�k$KS       uKc1�$ E�KQF�
 �
 SST 

   �
 4�+, )(Q `8,��X�             %�K$ �
 )K(Q `8,�K�X� 
�KG E�KQF�
 BY 


        0K(/$ BK_ �� 4��	� B,�1:$F 0&),��  �  �-$�G
    K_ �� �
��
 E��
� 

(/$0   $ ��
�   X� ]�& F�
 4��      
")S$ A.�($ �
 ���  " )(Q `8,�E 

 � F�	  4��%)	
   )P )N*P   E�Q��[   " }��[
( .    �	
�Kk$ `�KG�� 

          E�QF�
 F� ?	 �Q �
 B,�1:$F ���  B,��$ 7�C1^�SST �  `8,��X

  )(Q)�-$�G
 (          `8,�K�X� ]�K& " 
�G E�QF�
 BY )	
�& e�+$

   )(QB                 �KG� %
8K  %��KCQ ���K  VQ�KY " V	��K
� �K  p����

)N*P  E�Q��[ QK " ��[ ".(  

            E�KQF�
 %�"
 " 0&)K,��  %�"
 4��$ 0,�$F Bc2�
 V	��
� � 

SST �	
�KKk$ ')KK(Q `8,�KK�X� KW B,�1:KK$F 0&)KK,��  
�8KK$ �
 

%�31:	�   F�
 " �Q  E�QSST     BK  )K(Q `8,��X�      05\8K� NK �X �8K.

 0$ VQ�Y ) �	 .  4�K$F �
          
")K^ %�K$ �6K2 0+K��jI  F� )K2�
 

%�31:	�      �	
�Kk$ �KQKW  0K(/$      �)(1KP�
 E��
 �K<"     V	��K
� �K  

4�$F      %�31:	� 
�)/� '%�$ ?	 B  0+��  0(/$ E�Q    B  ��
��   )K2�
 

 �
�	 VQ�Y .     E�QF�
 4��$ n �"� J	�� �( SST    " )K(Q `8,��X�  

      0KC, ��)K	�� 4��	� B,�1:$F 0&),��      %�K5  " )KP�       JK	� F� E�K�&

  V�� �5\ n �"�     � 4��	� B,�1:$F ���  0(� �  0KC, 
�5(+  

�K& .

    0c�c@ " 0CG�X)��(         B,�1:K$F 0&)K,��  4�K�$ 0<�C1^� f�-��� 

   " 4��	�SST V�             , �
 )K(Q `8,�K�X� F� E�K3	
 E�KQ�  %�K*C

<�CP0   ),
�Y 0G��  ��  .           " Z8K.�$ n	��KP '�K5,! x	�K1, AK-.

          7�CKP 0^�8K, E�K$
 =����D� �  4��	� B,�1:$F ?+@    " 0X�KP

Z8(\      �G� f�-��� �
 )(Q `8,��X� 0 �b . J	� �     E��)K	�� 7�^ 

  �G� %)+, 0G��  n �"� J	� �S2 " . E�$
 F� %
�61G� WH�C1^�

  7�CKP 0^�8,     Z8K(\ " 0X�KP           �KcO BK  )K(Q `8,�K�X� 0K �b

?	
�,         �
 #KX�" )K(Q `8,�K�X� E�$
 B  �-:, '4��	� B  4
8  ��

      4"�K  BKk_($ " 0 8(\ %�*C�,    %��K^)SST2(      " BK�\8� �K5\ '

V�� ���  0(�  4��	� B,�1:$F E�Q0k_($  0$ �� )P� .  

  

V&��� N�2�  

B  cY�8.0               �K  BK,�Q�$ BK  �-:K, 0crK
 `��k$ �
 8:,� %)	)� 

���      e�+$ B_ �� 4��	� E�Q   
��
 E�K� .      ���K  4�K�$ nK �"�

     �G� %)���� 8:,� " 4��	� B,�Q�$ .�1,	 �"� x    J�3,��$ E�QSOI 

  x(� E�QF�
 "    B,�&SOI         e@�KP BKY 
�
 4�+K, SOI    NrK
 �
 

 4�1:KK ��)�KK$% l"� E�KKQKK�B[�-$�1iKKG  (BKK   �KK  4�KK$�CQ��b �8KK.

���   �-1Y� %�$ E�Q)�5$ ( %��l�� ")�-1Y�[ �-$�G
 ( 'Z�b 0^�8,

7�CP          0K(/$ B_ �� ��@ E�	�
 0 �b N^�8G " 4��	� Z�b  E��


 �� "	��)E 
��
  .B  E�8.    8(�(<� E�QF�
 BY)06($ ( �(�,H ")�-d$ (

   pcb�B      ���  VQ�Y " V	��
� �  p����       %��KCQ 0^�8K, J	� �
 

)(1:Q .    8(�(<� F�
 ��LU�)06($ (        �K(�,H F�K
 BK  �-:,) �K-d$ (  �K 

���    E8X 4��	� E�Q      �KG� ����)K	�� " ��.      J�3,�K�$ F� %
�61KG� 

SOI  V�� �5\            �K$� ��KG� pG�($ %)P �Y{ 0^�8, ���  0(� 

  E�QF�
SST ̀ 8,��X�  �QE           �K  u�/Ky B_ �� N�<
 B  )(Q " ]��! 

 � ��� 	 " 4�� 	 ���, �	��)E   V�� �5\ 'n �"�     ���K  0K(�    E�KQ

    C, �z, B  pG�($ 4��	�0  )(G� . %�5  �     ]�, =�,�*$� F� E��&  ���
�

Rainman  48$F! "      BK  E��K$! E�KQ     0 8K@ BK  4! �
 BK1
�&��Y

0$              4�K5\ F� BK_k, �KQ 0&)K,��  " 8:,� %)	)� 4��$ n �"� 4�8�  

)  4��	� BcC\ F� (  
�Y 0G��  �� . � � 	J   7�^     � BK  BK\8� �  K	J   BKY

�"�  V�� E�Q      �
 ���  0<�C1^� 0(� Rainman      BK	�� �K  �5(� '  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            13 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

��I  

  
 c*'/T .����� d+
V& �&
*� �+��J  �
#�
� ��
�� �
#SST <�# :�&
�76 )2	�
!$ (�&
V>�� �N<&�
� �) :[F6 (  
)V?6KW �)� ( �
�V�6LEPS �

)s (  
)V?6KS �$2!�
� )$ (  
)V?6KS ��2N�
� )( (<Y�$ � $2!�
� �$ ;�
� �&
��  
)V?6 )� (�
� �$ ;�
� �&
��  
)V?6 <Y�$ �2N  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            14 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

���  

        ���  " 
��
 ���X 8:,� %)	)� " 0&),��  n �"�      �K5(� 4��K	� E�Q

      ]�, '),��), ���X 8:,� %)	)� ��LU� �S�    ���
�Rainman   4�8(O B  

��� �E   )$ �5\ #$�\ 	�	   � Z! # �($ �	  cY �
 4���   7�G 78r
 B

  C, ��CP B 0  !	) .�� $ 
�5(+0   LU� 

�&�   X� =�,�G8, �"
 ��G8,�0[ 

�6:C��E) z,�    <�CKP |Kc.� 4�KG8, �0 )$ =�,�KG8, '	 BK,��1 �E '

83<�E �
 	�E 7�CP [   b " ��@ �%� (  � ���  � 	 G��  4��0 

�&  .

  C.� F� |��    /X�" n �"� 
8\" F� 4�(0 $ �     =�,�KG8, =�,�KG8, 4�

X��G8,�0[�6:C��E   � ���  " 	 ]�, '4��   ���K
�E  -KP�  BRainman 

<"0  e@�P `�G��    �QE X� �G8,�0[ �6:C��E     � �K  �LMK$  K	 4��

5�� 

�& B . %�5  �   &��E  � F� �V   � K(0   �KQEcX� � KC0 ]�K, 4!    ���K
�

$0   )$ 4�8�	�	 � �	   F�"�+Y 'Z! # �($ ?:E ��)/��$ 'Eb " � %�

� �
	+�  
8-5  �� 4���).  

  

�6%E!
g!�  

) 	J G"��C(Q�� F� Bc0	 �QE �KX! E Ian Partridge   �K  BK_ �� �
 

]�,  ���
�Rainman,�
�)X 0$ 0 

�&.  

  
($
WV!6 $��� ��
��  

�. $��81G��)(CE'�  .����.(<� �8(���  �  4! B_ �� "  �QE� 	4��.�� 	4� G�(P��Y B$�,0 
��D\ )P����E-. �/0',�:,� ]8cO %)*+,�
 0' 

 �� %�3+,�
��`�)$               '   

�. P�8@�'�G"
)v .] . "E .8X	7)^� �C0 .���j .F��	 �0)� �L� 	%)D� �  8:,� �����	�E���   �QEcr
 0� �{! 4�1G� 	4�mX�P 0 �  

D1$ )(w e@�P F� %
�61G���%�8:,� .VQ"R�  �QE
��D\ ��0	 �j :�I[j� .  

�. �O	�E'q  .���� .(<��8(%�"
 "  �QE?+@  <�G0<�G�� " 0� 	4�� .VQ"R� �QE
��D\ ��0	 �� :��[�> .  

>. \�
0'� . ���> .cX� " �8Q�h G�(P0 .�8Q %�3+,�
 =���+1,�0	�\�5,  .  

j. Y�,�0] '�8�  .���� .G�� 0G �1�8(�*0)� 	%)(<� �8(��m(Q�, �  4! f�-��� " E���   �QE�8+Y Z�b Z8(\ " Z8(\  .��	4�  B$�,

G�(P��Y0 
��D\ )P����E-. �/0',�:,� ]8cO %)*+,�
 0' �� %�3+,�
 ��`�)$  .  

I. hs�, =�
�:<�' ].} .���� .!	�$ 4���  0 ?+@ �
��  <�G0&),��  " 0� �
 
�F�$ 	4��)� �  �5,! f�-��� " 	%)(<� �(�8[ 8(\ =�,�G8, 0. 

P %�3+,�
 =���+1,��F�� .  

�. hs�, ] '=�
�:<�.}.� ' .��r,�Er  ��] " .� .���8+0	 .���I .F��	 �0(/$ T_G 0 ��
E��  E� �V  �(0?+@ 4��"
  <�G0<�G�� " 0 


l�� Nr��� 
�G BQ�$ VP " 	4��/y" `�G��  ���QF�
 E:,� B,�1: �� 8 .kS��=�k� Z! # �($ 	4�� � :��[�> .  

8. Alijani, B. 2002. Variation of 500 hPa flow patterns over Iran and surrounding areas and their relationship with the 

climate of Iran. Theoretical and Appl. Climatol. 72: 41-54. 

9. Bronnimann, B., E. Xoplaki ,C. Casty, A. Pauling and J. Luterbacher. 2007. ENSO influence on Europe during the 

last centuries. Climate Dynamics 28: 181-197. 

10. Clewett, J. F. 2002. Seasonal climate forecasts and decision support systems for drought-prone agriculture: A case 

study based on the development and application of the Rainman Climate Analysis Software. PP. 37-55. In: 

Yokoyama, S. and R. N. Concepcion (Eds.), Coping against El Niño for Stabilizing Rainfed Agriculture: Lessons 

from Asia and the Pacific. Proceedings of an International Workshop, Cebu, Philippines, Vol. 43, United Nations.  

11. Clewett, J. F., O. S. Hwang, D. T. Owens, D. A. George and I. J. Partridge. 2002. Rainman International Version 4: 

an integrated software package of rainfall information for better management. Department of Primary Industries, 

Queensland. 

12. Conover, W. J. 1971. Practical Non-Parametric Statistics. John Wiley and Sons Inc., New York. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            15 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


  �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

���  

13. Crane, T. A., C. Roncoli, J. Paz, N. Breuer, K. Broad, K. T. Ingram and G. Hoogenboom. 2010. Forecast skill and 

farmers’ skills: seasonal climate forecasts and agricultural risk management in the southeastern United States. 

Weather, Climate, and Society 2: 44–59. 

14. Daoyi, G. and W. Shaowu. 1999. Impacts of ENS0 on rainfall of global land and China. Chinese Sci. Bull. 44: 853-

857. 

15. Dezfuli, A. K., M. Karamouz and S. H. Araghinejad. 2010. On the relationship of regional meteorological drought 

with SOI and NAO over southwest Iran. Theoretical and Appl. Climatol. 100: 57-66. 

16. Dinpashoh, Y., A. Fakheri-Fard, M. Moghadamnia, S. Jahanbakhsh and M. Mirnia. 2004. Selection of variables for 

the purpose of regionalization of Iran’s precipitation climate using multivariate methods. J. Hydrol. 297: 109-123. 

17. Drosdowsky, W. 2002. SST phases and Australian rainfall. Aust. Meteorol. Magazine 15: 1-12. 

18. Drosdowsky, W. and L. E. Chambers. 1998. Near global sea surface temperature anomalies as predictors of 

Australian seasonal rainfall. BMRC Research Report, Vol. 65, Bureau of Meteorology, Australia. 

19. Faramarzi, M., K. C. Abbaspour, R. Schulin and H. Yang. 2009. Modelling blue and green water resources 

availability in Iran. Hydrol. Proc. 23: 486–501. 

20. Folland, C., J. Owen, M. N. Ward and A. Colman. 1991. Prediction of seasonal rainfall in the sahel region using 

empirical and dynamical methods. J. Forecasting 10: 21-56. 

21. Ganji, M. H. 1968. The land of Iran (Sec. 5: Climate), in Cambridge history of Iran. Vol. 1, In: PP. 212-249. Fisher, 

W. B. (Ed) Cambridge University Press, London.  

22. Ghasemi, A. R. 2003. Meteorological drought in Iran and its association with the El Nino Southern Oscillation and 

Caspian Sea surface temperature. Department of Arid Region Managemen,. University of Shiraz. 

23. Ghasemi, A. R. and D. Khalili. 2008. The association between regional and global atmospheric pattern and winter 

precipitation in Iran. Atmospheric Res. 88: 116-133. 

24. Gunduz, M. and E. Ozsoy. 2005. Effects of the North Sea Caspian pattern on surface fluxes of Euro-Asian-

Mediterranean seas. Geophys. Res. Letters 32: L21701. 

25. Karabork, M. C. and E. Kahya. 2003. The teleconnection between the extreme phase of the southern oscillation and 

precipitation pattern over Turkey. Intl. J. Climatol. 23: 1607-1623. 

26. Kehl, M. 2009. Quaternary climate change in Iran – the state of knowledge. Erdkunde 63: 1-17. 

27. Kirono, D. G. C., F. H. S. Chiew and D. M. Kent. 2010. Identification of best predictors for forecasting seasonal 

rainfall and runoff in Australia. Hydrol. Proc. 24: 1237-1247. 

28. Modarres, R. 2006. Regional precipitation climates of Iran. J. Hydrol. (New Zealand) 45: 13-27. 

29. Modarres, R. and A. Sarhadi. 2009. Rainfall trends analysis of Iran in the last half of the twentieth century. J. 

Geophys. Res. 114: D03101. 

30. Nazemosadat, M. J. and I. Cordery. 2000. On the relationship between ENSO and autumn rainfall in Iran. Intl. J. 

Climatol. 20: 47-61. 

31. Nazemosadat, M. J. and A. R. Ghasemi. 2004. Quantifying the ENSO-related shifts in the intensity and probability 

of drought and wet periods in Iran. J. Climate 17: 4005-4018. 

32. Partridge, I. J. 2001. Will it rain? : the effects of the Southern Oscillation and El Nino on Australia. Dept. of 

Primary Industries, Brisbane. 

33. Potts, J. M., C. K. Folland, I. T. Jolliffe and D. Sexton. 1996. Revised LEPS scores for assessing climate model 

simulations and long-range forecasts. J. Climate 9: 34-53. 

34. Raziei, T., P. Daneshkar-Arasteh and B. Saghafian. 2005. Annual Rainfall Trend in Arid and Semi-arid Regions of 

Iran. PP. 20-28. In: ICID 21st European Regional Conference, Frankfurt (Oder), Germany, and Słubice, Poland.  

35. Ropelewski, C. F. and M. S. Halpert. 1987. Global andregional scale precipitation patterns associated with the El 

Niño/southern oscillation. Monthly Weather Rev. 115: 1606-1626. 

36. Ropelewski, C. F. and M. S. Halper. 1989. Precipitation patterns associated with the high index phase of the 

southern oscillation. J. Climate 2: 268-284. 

37. Shabbar, A., B. Bonsal and M. Khandekar. 1997. Canadian precipitation patterns associated with the Southern 

Oscillation. J. Climate 10: 3016-3027. 

38. Shrestha, M. L. 2000. Interannual variation of summer monsoon rainfall over Nepal and its relation to southern 

oscillation index. Meteorol. Atmospheric Physics 75: 21-28. 

39. Stone, R. and A. Auliciems. 1992. SOI phase relationships with rainfall in eastern Australia. Intl. J. Climatol. 12: 

652-636. 

40. Stone, R. C. 1999. Seasonal rainfall in Australia: based on phases of the SOI / maps produced by Roger Stone and 

Torben Marcussen; Atlas compiled by Ian Partridge. Dept. of Primary Industries, Brisbane. 

41. Syed, F. S., F. Giorgi, J. S. Pal and M. P. King. 2006. Effect of remote forcings on the winter precipitation of 

central southwest Asia, part 1: observations. Theoretical and Appl. Climatol. 86: 147-160. 

42. Trenberth, K. E. 1997. The definition of El Niño. Bulletin of the American Meteorol. Soc. 78: 2771-2777. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            16 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html


:�&
�76 �� 89! �
�$ � ����3 �
!�& 4�
' 5�6�� �!�2�  �
# …  

���  

43. Troccoli, A., M. Harrison, M. Coughlan and J. B. Williams. 2008. Seasonal forecasts in decision making. Seasonal 

Climate: Forecasting and Managing Risk, Vol. 82, PP. 13-41. In: Troccoli, A., M. Harrison, D. L. T. Anderson 

and S. J. Mason (Eds.), Springer, The Netherlands.  

44. Vogel, C. and K. Obrien. 2006. Who can eat information? Examining the effectiveness of seasonal climate 

forecasts and regional climate-risk management strategies. Climate Res. 33: 111-122. 

45. www.bom.gov.au/climate. Accessed December 2009. 

46. www.bom.gov.au/climate/ahead/sst_data_table.html. Accessed December 2009. 

47. www.irimo.ir. Accessed December 2009. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
91

.1
6.

61
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dor.isc.ac/dor/20.1001.1.24763594.1391.16.61.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-2445-fa.html
http://www.tcpdf.org

