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Currently, with the increase in aridity due to drought and climate change on the 
one hand, and the inefficiency of resource management on the other, we are 
witnessing a decrease in the water level of lakes or the complete desiccation of 
some lakes in Iran. Certainly, the weakening or destruction of this vital element 
(lakes) in the country's ecosystem will lead to the emergence of problems and 
hazards. Therefore, in the present article, an effort has been made to identify the 
hazards resulting from the drying trend of lakes in Iran and to present appropriate 
solutions to address these hazards from the perspective of experts (elites). Given 
the nature of this research, the Q-methodological approach was used to achieve 
the objectives. First, the changes in the water level of the country's prominent 
lakes over the past 20 years are reported. Then, through the analysis of document 
content and interviews with 14 expert specialists, 29 statements related to the 
hazards resulting from the drying of lakes were identified within 5 mental 
patterns. Additionally, 22 statements were obtained within 4 mental patterns 
regarding the appropriate solutions to address the drying of the country's lakes. 
The result is that the serious decline of the natural foundations in the surrounding 
ecosystem of the lakes is a consequence of this drying, which can create human-
social challenges in the geographic space. Overcoming this situation primarily 
depends on the adoption of an integrated risk management approach to prevent 
ecosystem manipulation, continuous monitoring of Lake Desiccation, and the 
implementation of programs compatible with the human environment among 
them, we can mention the establishment of neighborhood management 
headquarters that have a direct relationship with the crisis management 
headquarters. 
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M�� 
��. � M�
��E, )1399 (/� ��
�� o%�� )�, �t�% �� oY��% 8�	F �L�[% 
� /<�	
� /�%�
� �!�9���. /+ \Z: 

�	��� �ol�A 44 o%�� 
� �Q� ������� �Q�Z: � �Z�+�C 
� G�9 M�* /<�	
� /�%�
� B1� ��
�� .
� P�� o%�� )�, 

������ �t�% �� G�9 M�* /<�	
� /�%�
� o%�� )�, O,�� M�F h	��* ��	v�0�+� /1L!% � O+ �=��C /� 8	�	�% I��!% 

���H 
� o%�� )�, ��Q�Z: ���C >
�� � O+ M�* >
�� � O+ ��H � �0����9 )�, �. ��.
� � 
� o%�� )�, ��Z�+�C 

���C )� 0� 8�+ � ��0�C �n�T[% �. JH � ���^��� F� Jn�C �, M��� /��C /� M��C Jn�C ��, 8�E,� )�����  
�

G�9 .��
�� /�%�
� /<�	
� M�*  

P	�  � 8��.)
�	 )1400G�9 )�,�%��. B(!� ��
�� /� ( b9�* )�
 �� /�%�
� /<�	
� M�*  )��T�D� )�,

b9�* )��T�D� ��Q�� M��% 
� �ol�A �	��� \Z: /+ �!�9���. ���%���. )�,����
  M�?�% B,�+ � �1� B	�?�� )�,

b9�* P�!< O, � )�	g.��tpC P	����� F� #��*� `. B,�+ �)
���� |�� B	�?�� )�, + � F���� F� �%H
� B,�

G�9 o��1% 
� )�	g.��tpC P	��E+  M�*/<�	
�  ��(	� /�E� F� �C�%��D� ��(�� �� P	����!� y�!��, 
��
�9�� /�%�
�

M��% �� ��^C � �, /��� � /�^TC /��9
�+ ���A� � � *��� Jg� )��� /<�	
� 
�!+ 
� �,  8=� /<�	
� GE� )�!�

�% � 	� )�,
��+ /� ��
��l /!�%F M��C  P	����!� y�
�H oE� /� �
 M��H ����=% F� )������ � P�!+�� )��� #��*�

M��% ��(	� /�E� F� �C�%��D� ��(�� �� �� ��^C � �, � � *��� Jg� )��� /<�	
� 
�!+ 
� �, ���A� /��9
�+ /�^TC � 

/��� )�!� GE� /<�	
� 8=� ��
��l /� )�,
��+ � 	� �% M��C /!�%F #��*� )��� !+��P� � )������ F� 

����=% M��H �
 /� oE� �
�H. 

  �E�A
 ��D \�< � M�
��E, )1401 (/� ��
�� �t� ���?	
 ��E� �*�� F� G�9 M�* /<�	
� /�%�
� �� /� /��� 

���
F )��Z,�
 M�(	��
]H �!�9���. /+ \Z: �	��� �ol�A �����C o%�� )�, S��;% /��� )�, �,��� /Q0�L%�
�% 

�% ����C /� M��!� G	 )
��F�� )��� 8W��[% F� M�,��� 
� ����� B!C ���?	
 J��[% ��* ./� �W� �% ��
 �
] � 

��!� 8%��1% )����� y��
�� �0� ��;� �� B,�+ �*
 /���% �% ��* .J�;��� /��� ���
F X��!% )��� 8�+ 
� 

�1:�!% /+ /�n�� 
��1% )��	F ���?	
 ��E� �
 �8���	g. �% ����C /� M��!� ��	 F� )�,
��,�
 O=% )��� B,�+ 

���t� ��� 	
.�*�� )F
���+ ��T�D� �� ���?  
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  ��!� � M�
��E, )1402 (/� o��[C /	n )� o�� )
��	�.�� Jn�C )�, M��	� �!�9���. /+ \Z: �	��� �ol�A /�	
 

)
��	�.�� Jn�C )�, M��	� �
 �	�� 
� �[L� �C��� F� /	n )�, /�0�� � o��D `E0 �(��� ��+ ./� P	� �!Q% /+ /e�H 

XZ� /� O, M�
�9 #��QC O�����+� Jn�C )�, M��	� ��* �8�� N���l o%��� �)��T�D� ����E��� ��	�	�% � 

8�	F �L�[% - )�Z0�+ y8��� /��� 8[C ��tpC 
��� M���� �	��� �	 O����%�� �!Q	 8	?+�% M���;� /� M���� 
� 

8Q�Z: � o�* )��� M�E�^� �	 �� � �����n�+ )
�?�� � )��T�D� /� Jn�C 8��,.  

s�� ���F � M�
��E, )2022(� /� ��
�� o��[C �� �	
�!� F� ���t� G�9 M�* /<�	
� ��
�%
� ��0�C ���% �	�gz 
� 

/<�	
� /�%�
� 
� #�E* M��	� �!�9���. /+ \Z: �	��� �ol�A X	�;C P�%F O�����+� /<�	
� �% ����C �	�,�%��. 

)��� �K�l 8�^�+ ����F � 8�!%� �	�gz /�*�� �*�� .�%� !, /+ /<�	
� )�, 
� #�A ��% �(!% /� M�*
�* �/�	 

�	��C )
�* �% ���* ���t� 8�	F �L�[% � ���E��� �� ���% �	�gz o��D /��% �C � �C
��*H 8��.  

  8E[% ��
H xn�+ )2022 (/� ��
�� B	�?�� 8*���� JH � ���C O��D� � �t� o��D /��C MH �� �)��%��
�% )
�* � 

G�C��� I%��� /<�	
� �, 
� /�+�C /�9���. ��� /+ \Z: �	��� �ol�A ���C �%� 
� q�. )
���H )F
���+ /� 
�: 

o��D �=��C B	�?�� /���	 8�� /+ �(!% /� 8*���� �	�* JH F� /<�	
� �, � M�	�� )�, )��
� �=�H O,� P�!< 

JH )�, �!�%F�	F �% ��*.   �����% ���F�
1� M�
��E, )2022 (/� ��
�� _��[�� JH 
� �F�A �
� G	?�% G	� 

h�[% 8�	F �0�[C /+ U��� G�9 M�* /<�	
� �+���C ��* 8�� �!�9���. /+ \Z: �	��� /� 8�� ���%H /W[0 

����[� )��� G�9 M�* /<�	
� �+���C 
� #�: �	
�C 
�EQ��� ����a�� |
 ���� 8�� � M�D /� �M�D h��C o%��� 

���E��� � )��T�D� o�* /���� 8��.   ��% M�+ ��+���� � M�
��E, )2022 (/� ��
�� ���	F
� ��tpC )���
�+ P�%F 

� ���C B*�. P�%F 8[C �����C JH ��,� 
� �� ��� /<�	
� ��%�% �!�9���. /+ \Z: �	��� �ol�A B�. �!�� 

�% O�!+ /+ �C #�� 2050� h	��* �S��;% /<�	
� G�9 �% ��* 
��D /� {^A 
��1% JH F����
�% )��� {^A ��9 

�,��;� y��� �P	����!� )��� {^A ���A BA� � �O�����+� �9�� F� 8���� �, � )�,���Z,�
 b�T;C JH )��� )�1� 

�� ��� /<�	
� ��%�% )
��@ 8�,. 

 G�9 ���t� 89�!* M�!+�C 8�� �+�A ��ZD ��Q0�L% 
��%/<�	
� M�*GC �
�l /� MH M�%���. �� �, )�Q�

 �� �C ��* B*�+ \�1[C P	� 
� .8�� ���� �W��% ��E+ �MH �� /���% )��� ���!*
�+ )�,
��,�
 /Y�
� � ��* ��(��

/<�	
� M�* G�9 ��QZC /� )� � /Z��� /E, ���	�
 ]�;C��� ����� )��� �, ����	� F� M�%���. ������ )�,

�M���!*
�+ .8�� ��ZD ��Q0�L% F� �C
��� ��� �
 P	� F� .��* /Y�
� ?�� X��!�% �C���E� )�,
��,�
  

  

���� ?�� � �
 �
  

\�1[C �@�A /� ��[0 _�, )���
�+ � F� U�A 8�,�% � �>�
 �^�l�C 8��. ���* ) IE� )�
�H ���V:� /� �� 

�
�l J��+ /��9 ��	�E�. � )�)/ZA�T% � I	F�C /%�!���. �� /Q%�� _�,  (��(�� /���� 8��.  ��Q0�L% \	�: F� �����

��:�;% )
�H��� /� ���ZD ��1�1[C ��
�� � )� /��;���+/<�	
� M�* G�9 F� �*�� )�, � ��9�� F� O��) �,

                                                      
1Montero-Rosado  
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 o9�� 
� 8�	F h�[% � ������ ���� �F�A P�TT;�% F� )�Q� ��� 
� .�* ���D� MH �� /���1% )�,
��,�
 � (��
�9

��	� ���QC /�) M14 ��:�;% 8��=� �(���+� I:�1% 
� �,� ���� x
��% �� �^� M�* G�9 F� �*�� �0�E�A� )�,

/<�	
� �� /���1% )�,
��,�
 � ���:�;% 8��=� �MH F� `. .�* 8��	
� MH �� /���1% )�,
��,�
 ���E, /� M��	� )�,

�
�?�)MH /+ �* X�+�C (��� � #�� ��� F� ��%H 8�� /� )�, �� �����29  � ��:�;%21  ��� 
� .8�� ���� 
��,�


 ��9 ��F���%� �C 8��� 
��D n�� 
� ��* �+] P�TT;�% 
���9� 
� ��+ >�
 /� i���% /%�!���. �
�l /� )�Q�

 /	?(C ���+ >�
 �� O+�A \L!% \Z: 8	�=� 
� .�!	�E� �
� (�,
��,�
 �	 �, ��:�;% F� O��) �
 �
��% F� G	 �, �
��
�

���� o��[C � 
�?�� ��� GE+ �� �,SPSS .�* ��(��  

 ���W� )
�H��� /�A�% 
� � ���� /�;�%H w�� F� ��+ >�
8+
��% M���!!+  /� ������� 8=� � �^�+ >�
 F�

��%�� o��[C ���* /� �E+ ���	�
 F� M��H 8�!,] �% /���� ��=� M��H x
� )��� >�
 P	� /�!	� /� /��C �� .��*

>F
�  ��,/1��� �, ����	� � o��[C /	�. �� �/��
 
�+ /� ����� )�,  �
 x���% 8�!,] �� ����� � �
�� 
��D )
�%H )�,

�% �	���!* �M�
��E, � M���!��) �!+13998�!,] )��� ��+ >�
 P	����!� y(  ���:�;% ~�T9 
� ����� �(!�

MH �� /���1% )�,
��,�
 � M��	� 
� �, /<�	
� M�* G�9 F� �*�� X��!% .�* ��	� b9�* �,) /� 8�� ��%H  
�

 X0�D���) �%��F� ,�/ZC
 #��� 
� �  P��) ��+ b�;% )�!�5 -  �C5(+ �9� 
��
� �R��) o��.  /�A�% 
� M� Z;�)

(��� �* ���� 
��D. .�	��� ���;��� �,��+ �����+� ��%�� o��[C �� `a�  

  

�C79D E�) �  

/<�	
� ��H /!=. �����C ��
�� �: 
��+ 
�=�% �,�
�� 1400-1377  ���
 M��	� 
� �, /<�	
� ��+� /+ ��� M���

/<�	
�.8�� /�*�� ��H ) /!=. ��,�+.8�� ��* G�9 ��+ 
�: /� M�	
�%F�� ��W� )�  

F�%G1F�( �� H��9� �&I	� "�
 �4�9�� �)* �BI ;$�,� �����J8 %7��: "�
1400 - 1377  

M9��  �4�9�� N�7  
) ;$�,�km2(   );$�,�km2(  

�����J8 %/��  
���� "�%C)�  ���� "�IC7�  

1  o�nH  1750  1000  43 -  

2  o��E0H  200  100  50 -  

3  o� ��H  200  100  50 -  

4  /�%�
�  4679  2300  51 -  

5  �0
�=%  158  150  1/5 -  

6  M� �;�  526  258  51 -  

7  
?9  390000  371000  9/4 -  

8  M�	
�%F��  520  0  100 -  

9  
��	
F  87/10  7,5  31 -  

10  M����*  210  700  70 -  

11  8�.�;���  065/0  06/0  7/7 -  

12  M��	�.  246  48  49/80 -  

13  G�:  400  70  82,5 -  

 �	��TC :IZ!%2023�Google Earth 
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 ����	� � )� /��;���+ ��!�� F� ���^��� �� �
 MH #��!+ )�=,�
 � M��	� 
� �, /<�	
� ���9 F� �*�� ���:�;%

 ��* /� M� Z;� MH q��� �� /+ 8�� ���� �	F #��� 
� �
�!% �
��%29  M�* G�9 /(��� 
� �%��. � ��:�;%

�% ���A M��	� )��� �, /<�	
��% ?�� MH �� /���1% )��� � ��* M��C21 .��E� M��!� 
��,�
  

  

 F�%G2H* F�CBA "�
 ��� � H��9� �� �
 �4�9�� �3	Q +� ���7 �%� �9�(�B� ������� :  

M9�� H��9� �� �
 �4�9�� �3	Q �������  H��9� �� �
 �4�9�� �3	Q F�CBA "�
��IB	�� �
��3
��  

1  GE�� P* )�, M���: ��(	�  
�	��( �,����) �%	�	�� /�[% �) 1��% i�ZC
� ��O �	P  ���� �� �,����

�%	�	8  M��[�M��	� )�, /<�	
� 
�  

2  �	��, � JH �����C  �v��. �,) ���!* �� hZC�%�	 �=�H _���+� �) �
v�  

3  
 M�,��� � �=����� �%�EC 8�	F �/!=. /� /����� M�
����  )�,

�% �	�=C �
 ���	F �!+  

 F� ���^���=(C���? * JH��	P P+ 
� 
�	�)  _�T% � #�1��� � M�E�

 
� MHM��	� G�9 )�,��  

4  
 ��=� /(���
�� �	�F M����� �	��C � ��E� )�,�Z!� o���C

% �	�=C �
 )
��!+ �  
9]��� F��) M�
�� JH  

5  �@�
� X	�;C � P�%F B	����  
v�0�!�C F� ���^���) .�/����  o�% F�
 )*
�9 � �����  /+ IZ!% ��

v���) �(C	g.�	� �!��,  

6  �	�=C �
 �	�gz 8�!%� � �%�E� 8%V� �!+ �%  ��,F�� �H�
�) ��	� �� 8�+�M�,� X��!%  �gC	/ �=�H) F	%F��!�  

7   F�����
?� �L�[% 8�	F oY��%   JH�. \:�!% F� JH #�1���
��+ ��* �% �,
 M����� 
� /+ �	�=�H �	  

8  

 �����C � ��* �% 
�Zz����� GE� )�=����: ��(	� U���

 JH � x�9 ������ )
�* � O�����+� 
� )�� E�< ��(	�

.�!+ �%  

�	��( �,��) F	%F��!� ���) ������) ���H �����
 
� JH 
��� F��� 

�%��o ;�H�
��?) ;�l�A ��?  M��E�@�
��  

9  �?��	B �,F��) � /��;��) C ������ �D��E�  
 /�  /	��E, )�,
��+ F� /+ �	�, /��^A P���� )��� M��	� )�� �.

�?	
 �% M��	� )�, /<�	
�  

10  0�C�� M��% F��  
	���( /<
�F�� �,) �[%� F�% �)  ����=% B,�+ ��1� B,�+ 8=�

F� ���^���� ���!%� 8�Z�C � P	? 	�� o*  

11  
 �	�=C!%��8 �gz ��	�=����� 8%V� ���T�D� /Q��C � )


�QC��@ �[%�/ � /1L!%)  
/��C ����� � ��< /��/E �, /� 9] M��!���� �H�  

12   �������� �* JH I��!% /���	P  

 PE@�!� #��*� {^A� I��!% F� /���9�� /+ ���% Z:�Q� 8�� � /�

P	? 	�� #��*� � ()� /��;�� 8�+) 89���. ?��  8�+�T[%n� 

��� � oT� F� �
�9	B 8�+ /� �,�	 ��E+ JH _�T% /+) ��
��  

13  
C����� QE���� �=���[� � � V��% F��� �) ��E���� 

��� �
 ?+��% F� O�� /1L!%�	 �=* �)  

��
 F����) 1[C ?+�%���1  ���:�;% ��Q0�L% � /<�	
� \:�!% /��+
�

 
� �,M��	�  

14  )��� B	����  
�%	�	8 ��9 �� �E��% �
�W� ��, /<�	
� � MH I%�� #��!+ �  
�

M��	�  

15  ����=%  �0�9� *��A
� /!�� F� ���% M�*��  
� �V%�QC����) ��P M�%F�� )�, ��9 �� hZC�%�, /<�	
� �� ��M��� 

�	��F� 
���=* � JH 
�%��, ) �	��( ����  

16  �?��	B ���0H� �H�  
 ��, /<�	
� oA�� ����%� 
� �%�� ���
� J��H� �!,�� �Vl�

�=�9���	F � O�����+� )
��= � � ��A� �JH b�T;C  

17  �?��	B � ��% %��  �C����� QE����  
 P�%F )
�* � GE� B,�+ 8=� �?	� !� �� /<�	
� KL� M��*�.

��E� )�, M���: � 
�Zz���� B,�+ /(��� 
� )F
���+ )�,  



  

  

  

  

114   -------------------  �� �	
����� ������  ����13 ����� �42� �� 1403  

 
M9�� H��9� �� �
 �4�9�� �3	Q �������  H��9� �� �
 �4�9�� �3	Q F�CBA "�
��IB	�� �
��3
��  

18  A ����� ��,�� 
���� �) .�M�%�� tpC ��9�� % ���
�g�  �%�� ��z I	�!l /�l�C ���  

19  
 8�	
�C _gA �!��% �, /<�	
� �� �!�Z% ��T�D� P��
 P�� F�

������TA � )�� �,�% _gA �  
O�����+� 
� )
����� ���  

20  
�Zz���� M���+  JH �F�A /� �F�A #�1��� F� )������  

21   )�, 89���	F X	�;C�C��A  M
�% )F
���+ /Q��C 8Q�� ���  

22  �,��� B*�. P��
 P�� F�  

MH >�	g. � �0����9 � ���9 h	��* �� )
��F��  

23  ���	F w�!C )�����  

24  
 X��!% )�,�R� � �Q�Z: )�,F���� O�< P��
 P�� F�

)� *���  

25  /����� oz��% �9�� P��
 P�� F�  

26   oz��% _gA /(��� 
� ��<�D ���
/�����  

27  ���!%� )�, ��^A o���C  

28  (����. � �E�< ��E9��C ���^!C ) ~�9 )�, )
�E�� ���
  

29  M�%���. P�!+�� )��� ����
 )�,�%��.  

/���	 :IZ!% �\�1[C )�,1402  

  

 "�
%��������� �4�9�� �3	Q R��*�
  

Q% q��� ���
� 
�+	? �%��� �PEC��� � 
��1% /+	-� � MH����  F�1 /� ��*�� o%�� M��!� �,) �l�� % J�;���� ��*  /+

 q��� ��	/��� )�, �	P 1[C�\ ��9 ���t� ~�T9 
�� 
�	/<� �, � 
�	M�� � F�	���� � 0� �!. �M� Z;�) !,]� 

+)�����!* (�	 F #��� q��� �� .8�� ��*	�� �,� 0�) !,]� ���!*�	  w�E(% 
� ��*392/69 C F� �l
������ 

ZC �
��P %� �!+/� . /��� �) � 0� /+) !,]� +) #����  (S0�306/22C F� �l
������ � 0� �) !,]� +) �����  (J

120/18C F� �l
������ � 0� �) !,]� +) �����  (�399/12� 0� � �l
�) !,]� +) �
�=<��  (�149/9 � �l
�

� 0�) !,]� +) O(!.��  (�417/7ZC �
 �l
���P %� �!+.  

F�%G3: �%� -���8 S7�9��� %/�� � ��9� ?+��  

T���  

(�B
U "&V0�)  

��0�� ��9� �9��1�  T��� �9��1� 6&��� =Q�4 +� %�) W%� X���C(� "�
  

6&���  S7�9��� %/��  ����8 %/��  6&���  S7�9��� %/��  ����8 %/��  

1 123/3  306/22  306/22  123/3  306/22  306/22  

2  537/2  120/18  426/40  537/2  120/18  426/40  

3  736/1  399/12  826/52  736/1  399/12  826/52  

4  281/1  149/9  975/61  281/1  149/9  975/61  

5  038/1  417/7  392/69  038/1  417/7  392/69  

  

 ��q��� �
�?� ���%�� o��[C F� ��;��% �?	� !� 
���E� X0�D 
� �,14 /��� M��%� �!,] )� 0� �%� �
�� )�!�

 \L!% /��C�� F� �Cn�� �	��1% /+ #�% P	� �� O+�A1  P	����!� ���E� o��[C ��l� o%��� M��!� /�5  )� 0�) o%��

/<�	
� M�* G�9 F� �*�� )�,�%��. �
��
� (�!,].8�� ��
�� � U[� o��D M� Z;� ����	� F� M��	� 
� �,  
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T3�2:  �R9�VB( ���&�7(Scree Plot)  

o%�� B9�< F� `. /^0�% o��[C #�% q��� �� �, /� ���l� )�,  F� G	�, ��%��
�� )
���!Q% M��E� b;�% 
�W!%

�% �!,] )�,� 0�  ���^��� \�L% 
�D F� 8�	����.��√� �  ID�� 
� .��E�√� �
�?� /� �
�*�  ��+ ��* �	���!* )�,

 �M�
��E, � M�����!��) �
��1399.( /� /��C �� B,�-. P	�
� �
�?� ���QC �	���!* )�,  ���	�� ��%�� 
�� 
��1% ��*

 F� B��364/0 P	�� .��* J�;����
�E* M���!!+ 8+�* M�� )�,13 �3  �2  8+�* �(#�� �!,] )� 0�) S0� ��+

�
�E* M���!!+ )�,14 �4  �6 �
�E* M���!!+ 8+�* �(��� �!,] )� 0�) J ��+ )�,10 �9  �12  )� 0�) � ��+

�� �!,]�
�E* M���!!+ 8+�* �(� )�,8  �7 �
�E* M���!!+ 8+�* � (�
�=< �!,] )� 0�) � ��+ )�,5 �11  �

1 ���� o���C �
 (O(!. �!,] )� 0�) � ��+���.  

 F�%G4: T��� �C<�9 =Q�4 S9�8���
  

H�Y%BBA ;A�� 
�B
U "&V0� 

F�� N�� N&( N��I4 Z�B 

13 816.  143.  140.  174. -   

3 782.  124.  106.    

2 753.  192. -    227.  

14 355.  870.  122. -  101. -   

4  782.  224.  133.   

6 475. -  553.  165.  242.  102. -  

10 169.   751.    

9  208.  735.   180.  

12 125.  325. -  646.  429. -  190.  

8 139. -  358.  133.  792.  120.  

7 167. -   323. -  693.   

5 237.  358.  194. -  517.  429.  

11     834.  

1 180. -   285. -  359. -  640.  

��l� )�?�� o��[C � /	?(C :���;��� >�
. B9�< >�
: Varimax )F�� )��� �� Kaiser.  
� B9�<6 �* �� E, 
���C.a 
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�Q� ��� 
�) �%���,F�) �%��� ���)  �,	G �
�?� F�-)�, +�� �%� .�* b;�%�F� �%���� �%��F�) � F� /+ 8��	���� 

���!* o%�� �,�	 !,]) ��*�8 )�, ���!* x���%�	  �, /� (��*	G �
�Z� F� )�, +�� % \�QC� ���� .

/� �
�Z� �	��  �%��F� �%��� %�M�? E,��8  �,	G �
�Z� F�-�, �
 
� � 0�) o%�� �,) !,]�% b;�% (�-�!+ `a� .

� q��� ������	P �%��F� ��E+ �C	P �%���F� �
�?� �, )	��/ �, (/ZC
 �!�) %� ��* F #��� 
� /+	��  ���1 �!Q% /�) 

�Cn��	P �%�) /ZC
�F� �%��� ��� � (29 ��E+ _�Q%	P �%�) /ZC
�F� �%����F� .8�� (	P �
 +�A ���V:��  /� /+ 8��

�
�?� � 0� 
� ��
�.) !,]� C�C /� �S0��X o%�*" �F��P P��
 O�< �,F����) Z:�Q� �,�R� �)  X��!%

� *���)"�"����� ���� * JH I��!% /���	P"�" A ����� ��,�� 
���� �) .�M�%�� tpC ��9�� %� ��
�g�"  .8��

� 0� 8�;� �
�?� /�) !,]� o%�* J" A ����� ��,�� 
���� �) .�M�%�� �9� tpC�� %� ��
�g�"�"��C�o  �Z!�

�E�� ��C �	� ��M��� �F�	 ��
� ��/( ��=� 
�) �=C �
	� %� �!+"�"  M���+
�Zz����" � 0� 8�;� �
�?� /� .8��) 

!,]� o%�* �"�	��( M���: �,) % 
�Zz���� � GE�� ��* C ������  E�<��) ��+� 
��O�� 
�* �)  ������

JH � x�9"�" ����	B ���)"�" .��,�%�) ���
� ���) !+���P .�M�%��" � 0� 8�;� �
�?� /� .8��) !,]�  �

o%�*" ����	B ���)"�"  oY��% F���F	8� [%�L� �
?��"�" �	��( M���: �,) % 
�Zz���� � GE�� ��* C ������ 

 E�<��) ��+� 
��O�� 
�* �) JH � x�9 ������" � 0� 8�;� �
�?� /� .8��) !,]� o%�* �"  8%V�

%�E�� !%� ��8 �gz�	 �=C �
	� %� �!+"�"�����) F w�!C	���"�" 
�Zz���� M���+" 8��.  

 
 F�%G5: ���RY ��8������ "�
+��C�� \�(� �) (�B
U "&V0�);�B
U �
 �� �
  

���RY�
  
�B
U "&V0� 

F�� N�� N&( N��I4 Z�B 

GE�� P* )�, M���: ��(	�20 4 13 6 29 

�	��, � JH �����C25 8 7 23 10 

�!+ �% �	�=C �
 ���	F )�, /!=. /� /����� M�
���� � M�,��� � �=����� �%�EC 8�	F28 5 28 7 15 

�!+ �% �	�=C �
 )
� ��=� /(���
� � �	�F M����� �	��C � ��E� )�,�Z!� o���C29 2 24 22 18 

�@�
� X	�;C � P�%F B	����26 20 10 20 22 

�!+ �% �	�=C �
 �	�gz 8�!%� � �%�E� 8%V�23 15 14 18 1 

��
?� �L�[% 8�	F oY��% F���22 24 6 2 7 

 GE� )�=����: ��(	�JH � x�9 ������ )
�* � O�����+� 
� )�� E�< �����C � ��* �% 
�Zz�����24 21 1 3 28 

�E��D� �����C � )� /��;�� )�,F�� B	�?��27 27 19 19 20 

M��% F�� ��0�C18 25 26 8 21 

)� /1L!% / ��[% ��@
�QC � )��T�D� /Q��C ��=����� 8%V� ��	�gz 8�!%� �	�=C10 14 16 13 14 

P	��* JH I��!% /� ������ ���2 23 27 4 6 

)�=* � �	��� �
 ?+��% F� O�� /1L!% ���E��� )�=���[� � � V��% F��� � ���QE� �����C15 7 17 9 4 

)��� B	����8 28 2 1 23 

��*��A
� /!�� F� ���% M�* �0�9 � ����=%4 16 9 10 11 

��H ����0H B	�?��5 22 29 24 26 

���QE� �����C � ��% � ��% B	�?��14 11 11 29 24 

��
�g� �% ��tpC ��9 M�%���. )
���� � �,��� ���A ��3 1 12 17 25 
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������TA � )�� �,�% _gA � 8�	
�C _gA �!��% �, /<�	
� �� �!�Z% ��T�D� P��
 P�� F�21 6 21 21 16 


�Zz���� M���+17 3 4 12 3 

 )�=�9���	F X	�;C�C��A7 10 22 11 19 

�,��� B*�. P��
 P�� F�11 12 15 15 5 

���	F w�!C )�����12 13 25 14 2 

)� *��� X��!% )�,�R� � �Q�Z: )�,F���� O�< P��
 P�� F�1 9 20 5 27 

/����� oz��% �9�� P��
 P�� F�13 19 8 16 13 

/����� oz��% _gA /(��� 
� ��<�D ���
9 29 23 27 12 

���!%� )�, ��^A o���C19 26 18 25 9 

(����. � �E�< ��E9��C ���^!C) ~�9 )�, )
�E�� ���
6 17 5 26 8 

M�%���. P�!+�� )��� ����
 )�,�%��.16 18 3 28 17 

  

�
��3
��" 3	Q �) �IG�&�� ��9�4� �
  

��[Co �	���� !,]� �,
��,�
 /� I��
 M� Z;�) ��9 �� /=���%� 
�	/<�-�, � 
�	M�� �
�� ����) Q% F��
� 
�+	? 

QC) PEC����P � 
��1% �� o%���	-� �����  F�1� 0� 
�=< w�E(% 
� /+ ���� M��� () !,]� +)�� �� .�
�� ���� (

F #��� q���	�� �,� 0�) !,]� ���!*�	  ��*777/69l
�� C F������ ZC �
��P %� �!+/� . /��� �) � 0� /+) 

!,]� +) #���� S0�( 123/33C F� �l
������ � 0� �) !,]� +) �����  (J223/17C F� �l
������ � 0� �) 

!,]� +) �����  (�543/10� 0� � �l
�) !,]� +) �
�=<��  (�888/8 ZC �
 �l
���P %� �!+.  

  

F�%G6: �%� -���8 S7�9��� %/�� � ��9� ?+��  

T���  

(�B
U "&V0�)  

��0�� ��9� �9��1�   �9��1� 6&���T��� =Q�4 +� %�) W%� X���C(� "�
  

6&���  S7�9��� %/��  ����8 %/��  6&���  S7�9��� %/��  ����8 %/��  

1 637/4  123/33  123/33  637/4 123/33  123/33  

2  411/2  223/17  346/50  411/2  223/17  346/50  

3  476/1  543/10  889/60  476/1  543/10  889/60  

4  244/1  888/8  777/69  244/1  888/8  777/69  

 

�
�?� ���%�� o��[C F� ��;��% �?	� !� 
���E� q��� �� X0�D 
� �,14 /��� M��%� �!,] )� 0� �%� �
�� )�!�

 F� �Cn�� �	��1% /+ #�% P	� �� O+�A \L!% /��C��1  P	����!� ���E� o��[C ��l� o%��� M��!� /�4  )� 0�) o%��

. �� /=���% )�,
��,�
 �
��
� (�!,]/<�	
� M�* G�9 F� �*�� )�,�%�� F� M��	� 
�(��* 89�!* ���:�;%) �,

.8�� ��
�� � U[� o��D M� Z;� ����	�  
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T3� 3:  �R9�VB( ���&�7(Scree Plot)  

  

o%�� B9�< F� `. /^0�% o��[C #�% q��� �� �, /� ���l� )�,  F� G	�, ��%��
�� )
���!Q% M��E� b;�% 
�W!%

�% �!,] )�,� 0�  ���^��� \�L% 
�D F� 8�	����.��√� �  ID�� 
� .��E�√� �
�?� /� �
�*�  ��+ ��* �	���!* )�,

 �M�
��E, � M�����!��) �
��1399.( /� /��C �� B,�-. P	�
� �
�?� ���QC  ���	�� ��%�� 
�� 
��1% ��* �	���!* )�,

 F� B��418/0  .��* J�;���P	��M�� �
�E* M���!!+ 8+�* )�,2 �5 �7 �9 �11 �13  �14  �!,] )� 0�) S0� ��+

�
�E* M���!!+ 8+�* �(#�� )�,1 �4 �6  �10 �
�E* M���!!+ 8+�* �(��� �!,] )� 0�) J ��+ )�,8  �10  ��+

) ��
�E* ��!!+ 8+�* � (��� �!,] )� 0� 3 ���� o���C �
 (�
�=< �!,] )� 0�) � ��+���.  

 F�%G7: T��� �C<�9 =Q�4 S9�8���
 

H�Y%BBA ;A�� 
�B
U "&V0� 

F�� N�� N&( N��I4 

2 544. 096 008. -  032.  

5 845. 039. - 209.  086. -  

7 436. 068. 771. - 182. 

9 864. 115. 059. - 159. 

11 484. 355. 446. - 420. - 

13 616. 275. 058. - 075. 

14 785. 411. 105. 267. 

1 116. 712. 330. - 398. 

4 406.  752. 130. - 161.  

6 190. 661. 038. 151. - 

10 014. - 748. 100. 296. -  

8 291.  193. 778. 251. 

12 369. 307. - 533. 069. 

3 193.  126. - 107. 921.  

 >�
��l� )�?�� o��[C � /	?(C :���;���. B9�< >�
: Varimax )F�� )��� �� Kaiser.  
� B9�<6 �* �� E, 
���C.a 
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�Q� ��� 
�) �%���,F�) �%��� ���)  �,	G �
�?� F�-)�, +�� �%� .�* b;�%�F� �%���� �%��F�) � F� /+ 8��	���� 

���!* o%�� �,�	 !,]) ��*�8 )�, ���!* x���%�	  �, /� (��*	G �
�Z� F�-)�, +�� % \�QC� ���� .

/� �
�Z� �	�  ��%��F� �%��� %�M�? E,��8  �,	G �
�Z� F� �, �
 
� � 0�) o%�� �,) !,]�% b;�% (� �!+ `a� .

� q��� ������	P �%��F� ��E+ �C	P �%���F� �
�?� ��) �,	/ �,/ZC
 ( �!�) %�-��* F #��� 
� /+	��  ���1 �!Q% /�) 

�Cn��	P �%�) /ZC
�F� �%��� ��� � (22 ��E+ _�Q%	P �%�) /ZC
�F� �%����F� .8�� (	P �
 +�A ���V:��  /� /+ 8��

�
�?� � 0� 
� ��
�.) !,]� C�C /� �S0��X o%�*"
����� ���) ��+� 
��O��"�"�%	�	8  �� �E��% �
�W� �

��9� 
�	/<� �, �.�� �	B � 
� MH I%��	M��"�" 
��F��) ���* �	h ��9� 0����9 �� g. �	>� MH"  /� .8��

� 0� 8�;� �
�?�) !,]� o%�* J" 9]��� F��) M�
�� JH"�" ��,F� �H ��
�) ��	� � 8�+ ��M�,�  �X��!%

gC	/ JH �,) F	%F��!�"�" 
����� ���) ��+� 
��O��" � 0� 8�;� �
�?� /� .8��) !,]� o%�* �" �	��( 

/<
�F�� �,) �[%� F�% �) �� o* F� ���^��� �����=% B,�+ ��1� B,�+ 8=�	? 	P � Z�C�8 !%����"�"  �Vl�

J��H � �!,�� %�� ���
�� �� ����%� 
�oA 
�	/<� ��, T;C�b A� �JH�� 
��= � �) ��+��O�� F �	89��� �,"�" 

*�.�M� 
� KL�	/<� �!� �� 
	�? 
�* � GE� B,�+ 8=�) %F�/! �) F
���+) �� 
��/(  B,�+ � 
�Zz����

M���: �,) �E��" � 0� 8�;� �
�?� /� .8��) !,]� o%�* �" 
��+ JH�. \:�!% F� JH #�1���	� JH �,�	  
� /+

��M��� % �,
� ��*"�" � �V%�QC����) ��P M�%F�� �,) ��9 �� hZC�%� 
�	/<� ��, ��M��� ��F�	�  � JH 
�%�


���=*) �, �	��( ����"�"��
 F����) 1[C ?+�%���1 �+ 
� ���:�;% ��Q0�L% ��/ 
� \:�!%	/<� �, � 
�	M��" 8��.  

 
 F�%G8: ���RY ��8������ "�
+��C�� \�(� �) (�B
U "&V0�);�B
U �
 �� �
 

���RY�
  
�B
U "&V0� 

F�� N�� N&( N��I4 

 
� M��[� 8	�	�% ���� �� �,���� P	� O�1��% i�ZC
� � )� /�[% ��	�	�% )�,���� ��(	�M��	� )�, /<�	
�15 17 7 18 

 ��
v )�=�H _���+� � �	���!* �� hZC�% )�, �v��.22 14 18 10 
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