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�/ ����C �� �@( �����C      =��� #�A����� #���� W�!Z� �� 
    '"��3 �� ����C��D� . ��,V 
���    � ��� �+� 
���  01�	�+� ��� ���� -

   01�	�� =�!� 
���� 
��       �+���� �+� �1�Z	 ��� 
���� 
��  
�+�
 ��� ���� .    �G�3 ���a� ��      �+7�B �+1�Z	 Y�Z�� )� 0V     �+� \1�+F� 
�

�    �+7 �+2��� �FB�� ����!� #�� . �+�,V     � ����+!� )� ����F+D� �+� 
�+��
   �7�B �� =� i�f�	   ��� -D�� �(�A 
�� .�    �+7�B �+1�Z	 '3�� 
�

   �� ����   ���A� Y��MINITAB    �[+:� ^�D�	 �        Y�+� �� =� 
�+�  ���+A�
ArcGis �7 Y�Z��.  

  
 ���K-mean  
��� K-mean ��           #����<+B �_� )� \1�� � '��� ��� =���( 

               �+FA�C ��+f� �+�!( 
�+���� m�d� �� �E	��� ��.�D ��d � 
)�D��/
 -D� ��7 .���� K-mean ���        �+aB #�+��� =��+� '"��+3    ;�+� 


�7�B
� �� 7��             ����F+D� �+D���"� ��+��A )� ��� ;1� �� r�!� � �
����7 )17.(  

 �� }�A^��� D    ���� )� 
� �(�!Z�     �+� ��n  �@+(   �+7��  . �+C� 
C1,CK ,…C2�7�B ��7�� ��Z� 
�� . 'f7 �� �aB 5��	  �+a���4 

��7 �� s1�	:  

)4(  
��=� �� :  

 (ci)� 
� �7�B Y�/ �����Ci   �(ci))� d(xi,  ;�+� ����A  xi  �
(ci)� )�D���"� ����A r�!�(-D� �  k �7�B ���	�7�� �� ��.  

 ^F1��K�� Y�D��K-mean ��  �1) 'f7���7��:  
1-���	 k �7�B     �A��<	 #��� �� �����    4�eF��  ��+7    �+���� � 
�7�B�����C��/ ��a�  ;��	 �����C.  
2-  �� �� �@( �7�B 
�   ;1�	 i1��� ��   ��+��A    ��   � �+�   �+�� =�

 J�:F�� ������ ������7.  
3-    �!� �� ����)�@(�    �+7�B �+�    s+�Fe� 
�+�    ���� l�<+FB� 
���76����� -�"��  �� ;��	 ��������7.  
4-  Y�C2�3          �+�f� �+��$	 �� �7�B 
�@(� �� ����) �	 6     �+aB �+1 

    ��7 �� ���f	 ��7 ���!�) 9.( 01�	��       ^F1��+K�� 
��+� 
���� 
�+�
K-mean   �	�� =�!� ���  ��� 
���� 01   
�+�PCA �  Ward ��+� .

�7�B ���
��� K-mean    �+���� 
��+�� s+�Fe� 
�����A� Y�� �� 
SPSS ,STATISTICA � MINITAB ��/���� ����   �+��a� �� 

�++G�3  ���� 01�	�++� ~��++� ��++�� '++��� �++�  �++��)�� ���++� 
�++� 
)60×12784 ( �7�B Y�Z��           �[+� �1`+V =�+f�� �����A� Y�� ;1� �� 
���

�����;1�  �7�B Y�Z�� 
���    ��� ;+1� �+� 
�+��   g�+�� �� 
� �+����� 
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 =�	�A�7 ��/� � �F7��.  
 

��� 	 ����  
    �� �1�Z�� )�       �+� �+��)�� |��:� �� ���� �D���    #��+��$	 �+���	

      |��:� �� -E.� �� ���� ^��"� ���f�
��      � ������ ����� �K1� ����) 
��<A        � 9�:�	 ;1� �� ;1������ 6��� �1�!� �F,�      
��+� �+��)�� |��:

�7 4�eF�� �G�3 ���a�.�A�? )�  ;1� �� �/�	 �� ��    � ���+� ���+:�
 ����) ����A )    �� ���� W�"� ����) ����A(         �� ^+,� � �%�+� ��$F� �� 

��,V �� 
���   �� ;1� )� ��7��         �+A�� 
�+1�/ XB�7 9�:�	 ;1� �� 
   XB�+7 ;+1� �� �1��C       ��+? �+� ���`+� �+�$F� �� �+� ��+���C�� �� 

�  � �7�� =���!              )�� �+� �� =� ���+�) ����A �� ���� ���:� ^�.:	 )� 
 ���� -D�� -D� .  '��� ��        
��+1) 
����� 
���� ���)�� ���� �f�1� 

��  �� ���� ��V � �7�� �+�K!� ��Z1� mED ����� ;1� ���C 4z�+�  

              
�+�)�� |�D� �� �,�	 6
��� ��,V W�� i1 ����� j`3 �� �`� 6���7
Y�Z�� ������ A�C-�  �� �_� ��     
�+�)�� |�+D� �+� 
�+�� ��,V �D�

������ �"���7�� �	.��,V )� j�� �`�    6�����+� 
�+�)�� 
��E� �� 
���
              ���+� ���:� �� #����$	 �_� �a:� )� �:a�� ��FA� 
��E� �� 
��� ��,V

 �� -D�   ���� ;1� ��    ���:�    ��K!� ��d � ��K!�     ^+,� ���.� 9?��� 
���7��.   � �1�Z	 \1�F� ����� �      ���+� 
�+D ��+�� 
��    �+��)�� 
�+�

                � ���+� i+1 )� ��� �c1� ���:� 
���� J�� ����� ����D �� ��� =�[�
   W�!Z� ��94/57      ���� '+� 0��1��� )� ����       �+� �+�/�	 �� �+� �+��. 

'f7 1  ��e� ����!�    ����� ���	 )� ���	 �c1� �1��:� 
� ���� 
��� 
  J��/1               ����+D �B�+y )� �+� � 'E" 0��1��� ���� � �c1� �1��:�

    ���� 
��� �� ���� �����      ���� ;�� �KF.E!� 01�	�� �� ���)�� 
��-
�� �� =�[����.  

  
�	��1-�����	��!	�"����	�#� $%&'( )*+	�%�,�./��)"0,��(��# 2�3*&�$ �5
 ��� ���,	�

#����	 �"�� 
$%&'(  
/�� ,� �%�.

�!�	 �����  
./�� ,� �%�

#����	 �"�� 
$%&'(  

./�� ,� )*+

�!�	 �����  
./�� ,� )*+ �67�� ��&8

57/11 94/6 74/27 64/16 1  
73/15 49/2 94/32 12/3 2 
51/23 67/4  59/36 19/2 3 
33/26  69/1 44/39  71/1 4 
89/30 73/2 99/41 53/1 5 
09/36 12/3 44/44 47/1 6 
35/40 56/2 59/46 29/1 7 
80/42 47/1 70/48 27/1 8 
61/45 69/1 76/50 24/1 9 
79/48 91/1 76/52 20/1 10 
30/52 10/2 56/54 08/1 11 
02/55 64/1 27/56 03/1  12 
94/57 75/1 94/57 00/1 13 

  

  
)�81-��9" ����&�,� )"0 
�PCA���,	� ��� 
�5 
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 )�82 -3�� ;�%+�� 	 ��<=���2���� 
�$5���   

  
 'f73 ��� �� ��7 ��Z1� ;K!� �3���  PCA'f7 � 
��46 

5 � 6              ���� ��� )� ��+7 '+��3 ;+K!� �3��� Y��C����� m�	�	 �� 
           ��� )� ����F+D� �+� ��+7 '+��3 ;K!� �3���� k-mean   
�+D

����    �� =�[� �� ���)�� 
�����.    'f7 ��3  �� ����[�     �+� ��79 
      �� �� �	��� �� ��7 '��3 ��3�� 13        ^1��+� ���+� 4�eF�� �� ����� 

          m1��+G ^+D� )� 0+V �+� ��+� =�+�� ��+? ;1� =��	 �� �� =� '���
�����      ���A� Y�� �� ��ArcGis            ;�+� )� 6�+� �[+:� ;FB��+�� ^� 
�� � 

    �F7�� ���7�V ^� �� �E1��G       ;1����+�� 6��7 4�eF�� �FC��� m1�G ���
��� ��7 j`3 �3��� �B��. 

 +� ��7 ��z '3��� ���!	  �+��)�� ���+� 
��6   
�+D 
��+�  
�+�
 ����A XB�7-6���:�      ���+� ����) '���A       Y�+Z�� �����+� 
�+�)�� �

         ��� �+D �� ��7��Z1� ;K!� �3���� ��7PCA6 Ward  �k-mean 
'f7 ��
�� 7 �	 15���� =�[�-D� ��7 .  

  

 
 )�83- �	� � ��8 �'�� ?2&� $0��� PCA  
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 )�84-5 ���	 �	� ,� )"0 @��A	������� 
�B���� C�D7&8 ���,	� 
�  

  

  
)�85-���	 �	�� ���,	� ��� 
=*� �� ?2&� $0���                      )�86-0���$?2&���=*� 
����
 ���,	� �	��k-mean  

  
    )� ����FD� ��   ����� �� �1�Z	 ���    ���� ���� 
��   
�+� +��)�� �

   �:a�� 6=��1� 4�d J�!7   �� 9 ;K!� ��3��  ^�.:	7�) 'f73.(   ;+1�
��,V  ��,V �� 
���3 �	 
��� ;+1� 
���   =���+f!� � ��c+V)2 (  -��E+7
���� .       ���� 
��E� �� �� =��1� 4�$��!7 ��3�� =�[1�       �+� � �+��)�� 
�+�

   ����� �� �1�Z	 ���   �+� ���� 
�� 7         �>��+� ':F.+� �+7��� �+�3�� 
               �+���� i+�f�	 =��+� ;K!��+�d �+� '+1�!F� �+�3�� i+1 � ;K!�

           ���+�� )� ��7 ��Z1� 9?��� ��K!� �D��� 
��� ;��q!�H   ����F+D� 
�����.   
��:����z � �eE��,/ )1( ���        ���+� 91�? )� �� =��1� 4�d -

        '��( �� �1�Z	 ��� 
��C��� �� �� ���)�� 
��   �� ��5    �1�+!F� ��3�� 
  i�f�	����� .mD����V )4 (   ����� �� �1�Z	 ���    
��� �� ���� 
��

  � ���� 
�D�����               �+�3�� � ��+� ��+� �+� �"�+7 =�Z1���z� =�FD� ��
    �� �� ���`�5         ��+!� ^�.+:	 ;+K!� ��3��    �+�� =�[+1�    
��+�  =�+�)� 

    ����� )� ��K!�S  ����� ����FD�  .  �+7�B ���       ;�+!� �+� ���� 
�+��
 ���� �(�!Z�    � �� ���`� �:a�� 6��� 2      -+D� ���� i�f�	 ��Z� ��3�� 

)'f75 .(        �� �� �+� #��+�	 ;+1� ��     �+�3�� ���� �1 )     w�+7 � J�!+7
  ���a� ���� �:a�� (    m���	 )� �E1�:	5 ��,V  )      
�+� ��,V �� Y�D��3 6

4  67  68 �9 (   ����� �� �1�Z	 ���         -+D� �+FA�1 '�f[+	 ��+�� 
�+�. 
mD����V )4 (     �+7�B ��� �����+� ��         ���+� 
�+D 
��+� ���� 
�+��

       �� �� �"�7 =�Z1���z� =�FD� 6������3     �	 �1�+!F� �+�3��     ���+� i+�f
-D� . �7�B ���  
���k-mean            �+�3�� �� �+� �� ���`+� �+:a�� ��� 

 	 �1�!F� ��� i�f�) 'f76.(   ��3�� �f1��? �� 1)     4�d J�!7 � J�!7
�++:a�� ( �++�,V �++D )� �++E���	 �++E1�:	 )46 6 � 9 ( �++� �++1�Z	 ���

����� -D� ���� 
��.  
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)�87-0���$� ?2& =*���
 �5
 H/8 ��"I-����� � �	� PCA  )�88-H/8 
�5 
=*� �� ?2&� $0��� ��"I-���	 �	� � �����  

  

 
 )�89-�����"I H/8 ?2&� $0-�	� � �����                             k-mean)�810-0���$?2&�)"��I��,$����	��PCA  

  
  ���������PCA    ����A XB�7 
�D 
��� -     �+� �� �:a�� ���:�

8    � � ;K!� ��3��   ��� ^�.:	 iy� )'f77.(  ��,V ;��q�     �+� 
�+��
     � ���� ��� ��k-mean         � ;K!� ��3�� �� �� �� �:a��  i1 ��KF.1�

��C)�D�� )������(  ��!� i�f�	) 'f7 8 � 9.( ��� k-mean  ;1�F[��
      ��,V i1 �� �,�	 �� �:a�� -3�.� )��3��1(  �� ��/�	 �+��)  'f+79.( 

   ��� ��PCA         +7 ��+/�� �3��+� )� i1 ���      ���+� �+:a�� 4�$��!

������ �7�V �� ���a� )'f77.(    ��� �����+�PCA 
��+�   
�+D 
        �� �� �:a��  ���� ����) '���A7 �      ^�.+:	 i+y�� � ;+K!� �+�3�

��� )'f710.(  
��,V         i+1 � ;+K!� �+�3�� �� �+� �� �+:a�� ���� ��� �+� 
�+��

 ��C)�D�� ��KF.1�)4���( ��!� i�f�	) 'f711.(  
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)�811–0��� $?2&� )"��I ��, $������	 �	� �                            )�812-�	�� ��� $��, )"��I ?2&� $0���kmean  

  

  
)�813-0���$ ?2&� �,	�
 ����$ �	�� PCA                                              )�814–0���$?2&� �,	�
 ����$ � �	� ���	  

�� ��� ��� ;1��  k-mean     �+� �+,�	 �� �+:a�� -3�.+� ;1�F[�� 
 ��,V i1 )��3��1 ( �� ��/�	           �+7�B i+1 �+� �� �:a�� ��� ;1� ���

     
�@( i	 �7�B i1 � ~���) �+��( 
��� (   ��C)�+D�� ��KF.+1� �� �
)    w���+�A w>[" � 4��� (   ��+!� i+�f�	 ) 'f+712.(    ��� �� PCA 

    -!." �3��� )� i1 ���    w�7 4��/ 6w�7 64�$��!7 
��    �+���� � 
     ������ �7�V �� ���a� ���� �:a�� .   ��� ������PCA    
�+D 
��� 

 ������ 
��)�� )=� 
����� j`3 �� ���)�� ���� 
�D (  �+� �� �:a��

6              6w�+7 64�$��!+7 �� 
��? �� ��� ^�.:	 iy�� � ;K!� ��3�� 
           �"�+� �+7�V =��� ���a� ���� �:a�� ����� � w�7 4��/ � 4��/

������ )'f713.(          �� �� �:a�� ���� ��� �� 
��� ��,V4   ;K!� ��3�� 
 �4  ��+!� i+�f�	 ��C)�D�� ��KF.1�  ) 'f+714 .(���k-mean    �+��

               ��+!� i+�f�	 ��C)�+D�� ��KF.+1� �D � ;K!� ��3�� �D �� �� �:a�� 
)'f715.(        � ���� ��� �� �� �� k-mean ��KF.1�
��    �+����� ����� 

 #��� �� 4��D �q7�" ���KF.1�
�� ���7 Xe[� ��Z�. 
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 )�815- �	� � $���� 
�,	� ?2&� $0��� k-mean  

  

��A �'���  
 ��,V \1�F�  � �� 
���  ��PCA    ��,V �� ��� =�[�      )� '+��3 
�+�

      ��+��A XB�7 6���� ����) '���A 
�D-       �����+� 
�+�)�� � ���+:�
       �7�V �� 
��1) 9?��� � ���� iy�� ���.� ������ . ��     �+Z�F� =��+	

  -A�C          5"�� �� � ����$F� ;1� �KF.E!� Y�( � =��� �A��<	 =� -�(
      � �� ���a� ���� �:a�� ���[	 Y�(  �� ����$F� ;1  6�7�� �� �_��  �+D�

'��� -D� ���a� ���� �:a�� =��� i[B =� .��1) 
���� �:a�� �C� 
����     ��,V r�!F3� ��� ^_�� �!D�� 
��       ;+1� 
�+�E� �� ����3 
��

  ����F�5�D� � �	�       �� ���" �7�V -�	 
�F[�� 9?��� � �7 -+A�C. 
  ���PCA  ]��� ��      ���� 
�@+A ��B -����       
�+����� 
�� �� �+�

  �� �1�<	 ����              �� �+�� ��� �+���B =�[+� �� �@A �"�� ��FB�D � ���

���                 ^+� �+� �� �@+(� �+1 �7�B ��3�� �� �� �� �E	��� ��.�D 
��
 �� '<F�     �7�B �1�@A -���� �_� )� 6�����  �     �+"�� ��FB�+D �K����

�!���7�� .6;1������   �+� ��_F��     �+7�B �+� ���      )� '+��3 
�+�PCA 
�"��  �7�B )� �	       ��� �+K1� )� '+��3 
�+�   �+7�� �+� .   4�+eF�� �+�� 
�7�B   -.	 
��E� �� 
���          
�@+A 
�+1�C -+D� ;+f!� 
���� 
��

      �7�� ;K!� �� ��y �� �7�E� �"�� .   �7�B ��	�� '���A ��1)   �+�d ��
!� ��� ��K   ��!� ����e� ��Z1� ��� .       #�+(>?� ��F.+C �_� �a:� )�

�7�B   ��K!� 
��E� �� 
��� )�  �7�B    �"�� 
��� �� �F,� �+7��   ��+1) 
�7�B     �+� �+� �� �� �F[�� 
�@(� �� �1��     �+� �� =� �+Z�F� �+� ��+�C

C��� ����B =� J�E" '��" � 9�"� ��F.C � ��1) #�(>?� ;FA�.  

  
 M�=�  

1-�eE��,/| .
��:����z � �  .1381 .���� i�FV���D 
���K�� �D��� =��+1� 4�d �� ���)�� 
�� .   �1�+�A��$/ #�+:�:�	 �����<+A . 64: 258-
234.  

2-;1��cV� 
 .1382 .���.f[B '���	���K�� ������ )� ����FD� �� �FB��7��� 
�� .=�1�V��F�� ���� .
)���[� ��f[���.�1�E	 ��K[��� . 
3-�k�G�p .
�1�( � w  .1388 .  =��1� 4�d �� �7��� ;K!� 9?��� -B��7 .��a��� 
�1� ������ � ��A��$/ ��Z .2:86-65.  
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Abstract 

Having a correct view of the effective factors on climatic changes by explanation of a considerable part of the 
total variance in data with limited number of principal components the analytical methods of decreasing data 
dimensions, such as PCA are important tools in water resources planning. In this study PCA method as a 
projection tool for projecting the information space on the limited and specific axes, ward’s method as a 
hierarchical clustering and k-mean as partitioning clustering method has been applied in this research. Using this 
methods and application of daily precipitation data of 60 meteorological stations during a 35 years period (1970-
2004), 4 types of delineated regions were come out on the basis of daily precipitations, distance-quantity index, 
time intervals and rainy days series. S statistic test algorithm was used for homogeneity test of the regions. 
Results showed the nature of the PCA method is such that projects the data space on the main axes and shows 
the real space. But in the hierarchical methods, clusters do not describe the real structure. Therefore we do expect 
that the resulting clusters of PCA would be more realistic than that of methods. But hierarchical methods have 
the advantage of containing the wider clustering information on the basis of homogeneity than the others. 
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