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�EEJ ���EE� S�EE o �
 6@�EE;$�	 � 6EEB���� ��EEI   " $EE5I 6EE�	�r� � ��EE�� z�	�EE� &EEr( 
�EEB7;@ � �EEQ� �EE� �) � H"EEQ� 6��;7EE%
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 6^�r�" ! 6� �Qr� 	� 6^�r� &5�� ���C:  

- &8�VZ �� ���5;I : ��%� �6Fu�� ��I��5� ����	�
� ��I)W�� �L� B(3gj ?��c3t<(�  �E5F 6��%� �  ��E%� � ��EI6 

��Z�l� 6b	3� � ��/0 W�%C �Z� ��68�VZ R�� � �� 6��%� W�%C �	��� XI�! �� ��3( � ����C  

- �	 �	 �
�K$%	 � 67r� �8��� �
 6�	��! �j��	��j�j��	 �� 6�$5�	��� � ��/0 "�"G( ��I67�5� ��I.  

- 6F
3UC XI�! � 6F��!�06^�r� ��I) �LU1392 :96(.  
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 ����C ��7r( � �I  H�E� �	 �I   ��EI�	��	EXCEL, ARCGIS 

�
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�KUi� �	 L� �I &�8A��<�� ��I ��  ���C =�( .��� �� ��	� ��� �
 �	"����� � ��%� ���! ��F"�
 �	 ��8U�^� 
�3� �I

�3��C �	 �
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3�$%	 6( L��$�	��0 �	) �3��C .��	 ��3 (   6E� �	�EJ 6E%��� 
�3� 
�E�F .   �EI �	�E�

 �3��C .��	 �� �KUi� �C S������ �KUi�)��]$�	 
�3� S������ ( �	"Q� 6 8�3   ��E^< [^% �
5     "E��� �$Bo3E! "Ec�
)05/0P-

value=sig< (6� �5��Q�
3� . ?�V%�r� � ��7r( �?�8U�^� ���^�=�( S������ �	"Q� ��$��� H�G�	 ����C&5�� ���C  �E� 6^�r�

 >�7J	 �<�� �	�� �	 ��3;� L( 6( �3��C2.74f�< � =C �2.48 6I��F X�30 �2.84  �
�E�� �–  �
�EB7;@2.97  � &E�K�! �

 =C &�;!3.27 	3I &�K�! �2.66   �	"����E� 6I�FC � � I�� �3.25    �EU��� ��I"��;E50 &���"E� �   EI =9EA�� � �EI �2.53   6E�
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 "EI


=�( }�rU �	 ��	� ��� �! "�
�Q$@	 S�	 ��  ���3�l%�0 \3;G�    &E5�� 6�3E7^� ~9��E! &�8EA� �
 ���C .   6I�EFC � �E I�� �


 &�;! � &�K�! � �	"�����6� S������ S��$��� �
3� �	
 �� =C=�( S��$��� &KF �	3(&5�� ���C  SE�	 �
 ��	� ���  6^�r�
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:��F'� �� I���3� <�J�� B%�  

2"� ���B� >;�$0	 �	 Y	�r�	 �	��� 2"� � �5��Q� �	�� �! &%	 6��I�V(�� ��F �" ��� �! 6��I �<�� ��%	    �E� 6E;! ��EI

�V(� 2�V�
6� ��B� �>�$5I ���C �" �
�� .6� .�� S�	 �
�<�� �	 �	3(6� 6;! ?�3c �� �! H�< ��I
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 �! &%	 S�	 H�q �$B�
�	"��$%	 	"$�	 �
 6$5��� 	� H�< ��I >���;� ���%.  
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 &�K�!

	3I  

� I��  �

6�3;@ 6I�FC  

 &���"�

"��;50�I  

 ��b��1  2.740  2.256  2.529  3.003  3.332  3.125  2.510  2.486  

 ��b��2  2.795  2.723  3.106  3.163  3.401  3.435  2.745  2.748  

 ��b��3  2.839  2.731  3.220  3.120  3.251  3.454  2.980  2.667  

 ��b��4  2.528  1.802  2.068  2.239  2.805  2.727  2.270  2.119  
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 ��b��5  2.592  2.222  2.474  2.566  3.113  2.948  2.375  2.159  

S������  2.6988 2.3469  2.6794  2.8183  3.1806  3.1380  2.5762  2.4361  

���8� Y	�r�	  0.1335  0.3903  0.4778  0.4011  0.2355  0.3137  0.2876  0.2875  

6� ��� ��� �� >;�$0	 �	 Y	�r�	 2"� �	��	 �b	��"���:  

��� R��( ��%	 �� 
3�3� RA� ���(�� ���% 
�	"��$%	 2�	 H�F: 

  

  
Jij

J

X X
Z

S

−
=

  
ijX � ��F 2
�8�i �<�� �	 H	j 6� H	�"���  

JX  �<�� S������ 2
�8�J 6��"���  

JS �<�� ���8� Y	�r�	J 6� H	6� &%
 �� ��� R��( �	 �
�K$%	 �� �! "���C"�:  

c
2(X )i

j

X
S

n

−
= 

ijX =53 

JX =213 
JS =7.90 

� =
2.740 − 2.6988

0.1335
= 0.3135 

  

B�%C3: D��� 6%� �
�%3�F	� M�����+)�
 ��. �%0� �E�535 ���� ��� +3�=  O�	����
�� ���  

�<��  

��b��  X1 X2  X3 X4 X5  X6  X7  X8  

 ��b��1  0.3135  0.2335-  0.3154-  0.4609  0.6429  0.0414-  0.2288-  0.1755  

 ��b��2  0.7188  0.9640  0.8934  0.8600  0.9372  0.9480  0.5889  1.0849  

 ��b��3  1.0499  0.9840  1.1313  0.7523  0.3003  1.0089  0.14055  0.8053  

 ��b��4  1.2808-  1.3949-  1.2799-  1.4445-  1.5922-  1.3092-  1.0652-  1.1030-  

 ��b��5  0.8013-  0.3196-  0.4295-  0.6287-  0.2882-  0.6063-  0.7005-  0.9628-  

 
"@ �
 	� &V5� S�	 �F	100 �	 Y	�r�	 "c�
 �>� ! =�A&�	
 >�I	3< 	� >;�$0	 .   "Ec�
 ����E�� >;�$0	 �	 Y	�r�	 "c�


�<�� ���F �	 �<�� �I Y	�r�	 ���F S�	 � ��� �	"Q� �	 2�	 ��I)jb ∗

 (&%	 .     �C &�8EA� "E��� �E$;! Y	�Er�	 S�	 �o �I


�3� �<�� �]� �	 � ��F =37^� �]���� �$��� Y	�r�	 S�	 �o �I � �
3� �(   �("E� �E]� 
�3� �<�� �]� �	 � ��F �C &�8A� "

6�"���.  

�� =
1.0499 − �

1.0499
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B�%C4: D��� :��F'� �� I���3� 
�%,� +)	���+)�
 ��. �%0� �E�535 +3�=  

�<��  

��b��  X1 X2  X3 X4 X5  X6  X7  X8  

 ��b��1  0.7014  1.2373  1.2788  0.4641  0.3140  1.0411  1.1628  0.8382  

 ��b��2  0.3154  0.0203  0.2104  0.0000  0.0000  0.0603  0.5810  0.0000  

 ��b��3  0.0000  0.0000  0.0000  0.1252  0.6796  0.0000  0.0000  0.2577  

 ��b��4  0.2199  2.4176  2.1313  2.6796  2.6989  2.2976  1.7579  2.0166  

 ��b��5  1.7632  1.3248÷  1.3796  1.7396  1.3075  1.6009  1.4984  1.8874  

H3% H�F �<�� �;I >�$0	 �	 Y	�r�	 \3;G� �V%�r�� ��F �I �	�� �I .        �EI �	�E� >�E$0	 Y	�Er�	 �VE%�r� �	 �E0 6(��EV@ ��

6� R;� >I �� 6Q�	 ?�3c �� 	� ���C �<��6� � ��F �I �	�� >;�$0	 �	 Y	�r�	 ��;� ���C \3;G� >� !
3�.  
 B�%C5 : � :��F'� �� I���3� P5�Q� +)	���+)�
 �%0� �E�535+3�= O�	� &�� �� ����� 
��� �
�� ���  

���  >;�$0	 �	 Y	�r�	 �	"Q�  �V(�  

 ��b��1 7.0377  3  

 ��b��2  1.1874  2  

 ��b��3  1.0626  1  

 ��b��4  18.2194  5  

 ��b��5  12.4930  4  

  Y	�Er�	 �E ��F �C 6 8� "��� �$;! � ��F �I �	�� �"� �V%�r� >;�$0	 �	"Q� �"J �o�I      �
 � �$E�	
 >;�E$0	 �	"EQ� �	 ��E$;!

W%� � &�8A� �G�$�
�	
 ��( .6� �"I��� �! ��3���;I S�	��� � 2�k� S�	 �
 
3�   �
 �E% �E�b��  S��(q�E�   � ���C =�E( &�8EA�

"��	
 �	�J 6^�r� &5�� ���C =�( &�8A� S��( S���0 ���o ��b��.  
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