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2. Logistic Regression 

112  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 


� �; .&O��97�iF D�'/  )�&/�7 .� �	�KE%� �� �	�4. ��7

=�
 <4� .�  5E��� X
�N D�(: � D��4� 
	 �
��$ ��7


� 5/ hH%�5� D��;  :	�6� �
�O� �4. 	
���  

S�! � 
����O ����! )1394 (5*��B� 5� 5'(F �BI �&'�

<��. P�`�=�
 .� �	�KE%� �� =">�  U�E3A� D��%��


5EI�	�F ���! .	 5@�? 
	.&��  )�&`� 5*��B� <4� 
, D��$

5'(F 5��� 5�(; 5� <��. �BI �&'�  .� �	�KE%� �� =">�

�	�/ U�E3A� D��%��
 =�
  5� 5:�; �� D��$ W4�E� .&��

5� Q4��@ 
�&��5� �
 
!�K;
� X��+, 54n ��&�$ H%	 

R(� D��'! <��. P�`� 
	 ���! <4�; � 5�B'� 
	 =">

R7 .	�6� m�*� � 
4�%�'O 	
��
�&�� <�'C  oI�O

ROC  �����917/0 �	�; X�/�? 5/ 	�	 D���  5�?�� 
	 ��

 1&� .� �N�? 1�6E?� �4	��� �� ��` 5B��
 �
%
�� 	
��

	
�	 �
 U�E3A� D��%��
.  

 D�
�M67 � �&��I)1391( ���! 
��4.
� 5�  
	 �8r� ��7

<��. 	�&4�
 (F � =">�5'  1&� .� �	�KE%� �� D$ �&'�

 T��� 
	 U�E3A� D��%��
GIS �? 
	@ "�#�$ 5

R(� D��$ .&'EI�	�F D����, 	�&4�
 
	 �8r� ����! <4�;

<��.5'(F � =">�  �
 	�&4�
 <4� �BI D�"�� �&'�

 	�	 D��� D��$ 5*��B� .� �N�? W4�E� .&�	�6� 
4�%�'O

 	�&? 5/83/72 �B� 	
�� �	�&�� .� &N
	 �BI 
	 5*�

<��. �n�� 
��3� � n�� R(� � 	
�	 
��` =">� ���! <4�;

<��. �BI �� �8��  �
 5*��B� 	
�� �	�&�� 
	 =">�

 .&�	�/ 
��*� �3� .� 5�N��  

 �.�A? � 
E67)1396 (5'(F 5� �&'� �BI <��. =">� 

�� �	�KE%� .� =�
 �
��$ U�E3A� D��%��
 
	 �?@ 5

"�#�$ 'EI�	�F X���%��� 97�iF <4� 
, D��$ W4�E� .&

 �	�&�� .� �	�4. 
��3� 9#� 5/ 	�� <4� ��4��

�3� �BI 
	 
;�*��B�t��. �n�� 
�t<�t%� =">t � H

R7R(� <�'C<��. �� 
�V���8�; ���! <4�;  
	 =">�


� 
@�
� ���
�/ 
;�*��B� 5�?�� .&O��   

 ��� � �	
�+���)2018(  D��%��
 =�
 .� �	�KE%� ��

3A�U�E5��6� ���� 
%
�� 5� � D$ ��8�; � �
�	��  ��

<��. .� �N�? W4�E� 	�	 D��� D��$ W4�E� .&'EI�	�F =">�

<��. 5� H�%�3? <4� 5/ 5��6� ���� � =">�  �� �
�	��

 5� .��� ��8�; <4� ���� <��*; ���� ��� &�
�V���8�; ��4&M4

9�� X�*��B�.H%� ��;  5� H�%�3? 5��� 
�/ 
�, 5�

�.<� X�*��B� .� �
��3� 
	 =">�  =�
 .� �	�KE%� ��

 �D�
�M67 � ����O�) H%� �&O 5�(; U�E3A� D��%��


2018 ���� � �	
�+��� h2018 �D�
�M67 � b'�%�67 h

2018 �D�
�M67 � ��
� h2016 .(  

 �� 
ME3�A� D��%��
 =�
 X�*��B� <4� .� 
I�� 
	

=�
 .� ���4	 P����  
+J! 5M+O &'��67 �7 � 
�/�'��34)

 �1�F�;2005(�  
�	�J; ��': RE4
���� � u�:�;)

 �D�
�M672015(<�O�� � D�+�E�F 
�	��) � 
����O

=�I �<,��1394( R�6J; ����; � 54"A; &'C ����

 �
��*�ARM
3 �&O 534��� "�� ) &�� �D�
�M67 � ��
�

2016534��� <4� 5� 5:�; �� 5/ (  D��%��
 =�
 �7

� H+3� U�E3A� ��': 
�	�J; RE4
���� 5 � u�:�;)

 �D�
�M672015(  &'C ���� R�6J; ����; � 54"A;

 � �
��*�ARM  �D�
�M67 � ��
�)2017(  5� ��E(� 5A�E�


� H%	 .&7	  
%
�� "�� �@�? 5*��B� .� m&7 �V�

�� �8�� ����! <��.�? 
	 =">�@ 
	 1	
� "�#�$ 5


� �
��E#� 1���
�(C D�E%� �� 5/ &O�� <4� �	�KE%�


� 5*��B� 
	 5�B'� X��,�#� .� 
���N c
	 5� D��;

.&�%
 Q%�'� 
E4�4&� X�6�6J; v�#;� ��E%�
  

  

2- *�� � �&���� 

2-1 - <�MN�� �;O�� ���� �M-�O�  

�?@ �
��E#� 1���
�(C D�E%� �	�&�� 
	 1	
� "�#�$ 5

 .H%� �&O -`�� <:��� � 
��/ �1	
� D�E%�(O 5% 
	 �

9�� <4�; 
��/ D�E%�(O �	�&�� 
	 5@�? <4� H*%�

 5*��B� 	
�� 5@�? H*%� .H%� �&O -`��59935 

 
+4��; 
�, 5� � 
�EM7 
4�����>: 1�, 
	"53 '33 ˚50 

 �;"43 '02 ˚51  
4�����>: w�! � 
`�O"00 '43 ˚31  

 �;"09 '02 ˚32  P�K;
� .H%� �&O �	�E3� 
��6O

 �4
	 YB% .� 5@�? T%�E�2500 � �E�
  <4� .&O��

 U4 � �&O -`�� -K;�� j���. �
�EI�% D�. 
	 5@�?

 � 1�*� 
M���EM; x��� 5� 5/ H%� 
��E37�/ �	�&��


� �4�F  �MO 5� ��: Xn�"� � <�I 
�����F�; .&O��

<��. P�`� ���� �
 �	�&�� �D�
�� � m�� &*E3� =">�

 �MO .H%� �	�/1  	
�� 5�B'� 
4�����>: H�*`��

 �
 5*��B�
� D���.&7	  

                                                
3. Association Rule Mining 

113  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

  
 %G�1. �. 
���&�,Q <�MN��/
����0� 2�4� ��#5  ���& �� 2��& +�0�1 �  

  

2-2- ��&�	��� ���� R�'ST& � ��  

���! 
%
�� 
	 5*��B� m&7 5� 5:�; ��t� �t �� �8�

<��. .� 
���N c
	 5�  
���E%	 H(: =">�

 
E4�4&� X�6�6J; v�#;� ��E%�
 
	 5�B'� X��,�#�

�Q%�'� �	�	 �4��J; :���O �k� 	
�� X�!u,� � �7

�
��7��<��. 9'/��F 5��� �
4��7 LM! ��� 5��� �=">�

<��. X��+, ��3� .� 5�N�� �
�����F�; 5��� �
%�'O

 ���
�/ �Q�O H(: � Q�O ������E�� �
�&�
�� �
!�K;
�

�	�: � 57���$ .� 5�N�� �
@�
�
� 
,�+;
� ��7 5/ h&O��

� �	�KE%� ���? 
	 U�E3A� D��%��
 =�
 .@ "�#�$ 5

 
��` �	�KE%� 	
�� �
��E#� � 1���
�(C D�E%� �1	
�

.H%� 5E���  

  

2-2-1- 9�!)-  ����8�  

=�
 .� 
M4 U�E3�A� D��%��
  5/ H%� �
��$ ��7

 	
�� &�
�	 U4 � �KN H��? 5/ 5E3��� ��7��>E� ����


� 
��` �	�KE%�E� �4	��� 5/ 
'*� <4� 5� .	��� ��>

 5E3���)Y (
K�/ �	�� � �
��67 ��
�	 �	  �4 P�`�) H��?


� (P�`� )&!
	 �&'O�� D$ X
�N 
(4&� H%� 5/ 

����� D��%��
 �	�! �����: &7��#�  <�'C 
	 .	��

 D$ 	�&I
 1�6E?� 
E��?)P( 	
�$�� 
�  1&� <4� 5/ 	�O


� U�E3A� D��%��
 �
  5B��
 =�
 <4� 
	 .&'���

N 5� 
���%��
 X
�S � H%� 
BI��y � �MO �7	
�$�� 

� <�6#; �7 
	 5'��	 �� .� �KN �; U4 
��` 
�&���� 5/ 

	�&!� U4	"� �KN 5� D����&'7	 1�6E?� P�`� �E6/ � 

	�&!� U4	"� 5� U4 D����&'7	 1�6E?� P�`� 9���; 


	 .&'E37 D��%��
 ��>E� U�E3A� 5E3��� �� �	�KE%� 

.�  5B��
1 
� H%&� :&4$  

 5B��
1  

 
:D$ 
	 5/ 

Logit :�4 H�:�� -��; RE4
���  1&� 
	 5/ H%� L��O


� �	�KE%� U�E3:�� D��%��
 	�O.  
	 5/ 
�B��67

 5B��
1  �4. X
�N 5� H�:�� -��; ��&O �	�	 D���


� l4�*; :	�O  

5B��
2  
 

P: 1�6E?�  	�&I
��>E� 5E3��� (y) H%�.  
���? �	&!

P 
� 
��` U4 � �KN <��  .	���  

p/1 – P :H+3� L��O �4 1�6E?�. 

:C0 
�&�� H��8 
� &O��.  

(C1,…Cn) :
+4��@ &'E37 5/ H/
��� ����!  ��E3�

)X1, X2, X n,..(  ��>E� ���� �
Y 
� D���  .&7	 

(X1,…Xn): ��>E� ��7 ��E3� &'E37.  

  

114  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

2-3 - U��V? >�)�& *��  

<��. 9'/��F 5��� �&E�� 5*��B� <4� 
,�, .� =">� �4

! �	�:�� X�O
�"�tLM4��J; �
4��7t7�� �t�
�� � ��

R7 5� a���� 5��� Lz% .&O 5�(; 
��&�� &4	.�� <�'C

 D��%��
 =�
 
	 .��� 	
�� ��7
�E/�� .� )�&/ �7

 .&�&O 5�(; �	�:�� X�!u,� .� �	�KE%� �� �U�E3A�

�	�	 5� 5/ 
4�7 .� )�&/�7 5�(; 
	 54�F X�!u,� D��'!

5���  �75��� :.� &';
�+! &�&O �	�KE%� <��. ��7  
%�'O

�?@ D��.�% T%�; �&O 5�(;) 	�/�(O � 1	
� "�#�$ 5

<��.  LM! �(
��/ 
�&*� X����E/� � 
%�'O  �
4��7

 5���  j���� �� 
�����F�;1:25000  T%�; �&O 5�(;)

5��� D��.�% / �
�	��t; �(
��t4��Jt�
��7�� � �� 

Sentinel B � 
��`
 1&� P�K;
�)DEM(  .� �N�?

 �&'A'%ALOS ����E34� 
��$ D�
�� ��7 .
A'%  

 .� �	�KE%� ��DEM  �	�&�� 
!�K;
� X��+, 5��� 5�B'�

R7 .&O 5�(; Q�O H(: � Q�O �
;�*��B� .� <�'C

�
��7�� �4��J;  
�3� a�BI 
4�%�'O ���� �'�E'% ��

)�� T��� 
	  
�"��Envi5.3 � H��� 
��` �	�KE%� 	
��  ��

5��� .� �	�KE%� 5��� �
�����F�; ��7 5�N�� ��7 .� �	�: 

� 57���$ .� 5N��  D	�/ 
��`
 �� Lz% � &�&O 5�(;

5��� <��. ��7  �&O 5�(;) 
;�*��B� �	�&�� 
%�'O

<��. D��.�% 5��%��  �(
��/ 
�&*� X����E/� � 
%�'O

<��. 5��� �� ��u!  X���%
 H+3� 5��� �5�B'� 
%�'O

���;��/ <��. ��7&?�� �4�% 5� H+3�  
	 5�B'� 
%�'O

)�� T���  
�"��ArcGIS 10.5  .� LF H4�(� 
	 .&O 5�(;

 =�
 
	 Q4��@ 1�6!� � �k� 	
�� ��7
�E/�� 5�(;

<��. �� ���! �7 ��8�; �U�E3A� D��%��
 <��*; =">�

<��. �BI 5��� � 5�B'� 
	 
�E/�� �7 5� H+3� =">�

.&O 5�(;  

  

3 -  � W����X4� 

3 -1 - �L;� U��&�? ���	 *+,-��  

R(� .� 
M49#� <4�;  5��� 5�(; 5*��B� <4� ��7

<��. 9'/��F =">� 
� 5�B'� ��7  57��% 5�(; .&O��

<��. =">� <��. 
�&'/��F 5��� �4 �7 =">�  D$ .� �7

D��� 5/ H%� �	��
�/ � R(� 
��3� H(:  �&'7	

<��. 	�&I
 ��3��EF  .H%� 5�B'� 
	 =">� 5� 5:�; ��


� D$  5�B'� U4 ��4VF�BI � �BI �H�%�3? D��;

<��. 5� H+3�  57��% 5�(; ���� .	�/ o#�� �
 =">�

<��. =">� LM! .� �	�KE%� �� �&E�� 5�B'� ��7  ��7

 57	 
4��71340 �
��7�� �4��J; �  
�,�'� �'�E'% ��

<��. 5� c�M�� 5/  Lz% .&�&O o#�� &�	�� =">�


%
�� �� �N ��7�	�&�� <4� 	�:�� X�O
�"� � 
4��  �7

<��. .&'E��� 
��` 
%
�� 	
�� =">�  �723  .� &N
	


� 1�>O� �
 5*��B� 	
�� �	�&�� H?�3�  �MO .&'/2 

<��. 9'/��F =">� 
� D��� �
 5�B'� 
	 �7  .&7	  

 

  
%G� 2. ���	 U��&�? �L;� *+,- �. �� ��/2��& +�0�1 �  

 

115  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

3 -2 - ������� �L;� ��#"���	 �� �(�� 
� *+,-  

<��. 9'/��F 5��� 5�(; .� LF 5� a���� 5��� �=">�

 D��%��
 =�
 
	 .��� 	
�� ��7
�E/�� .� )�&/ �7

&O 5�(; �	�:�� X�!u,� .� �	�KE%� �� �U�E3A�  5/

�MO ��73  �;11  �
 �k� 	
�� ��7
�E/�� 5���


� D��� � P�K;
� 
��`
 1&� .� �	�KE%� �� .&7	

+, 5/ &O 5�(; Q�O H(: � Q�O �
!�K;
� X��

�MO ��73 �4  �5  Q�O �
!�K;
� X��+, Q�;�; 5�


� D��� �
 Q�O H(: � 5��� .� �	�KE%� �� .&7	

 &O 5�(; 
�M7. R/��; � �	�: .� 5�N�� �
�����F�;

�MO 5/ ��76  �7  57���$ � �	�: .� 5�N�� Q�;�; 5�


� D��� �
.&7	  �MO8 '/��F 5��� 
	 
�&�
�� 9

�? YB%@
� D��� �
 1	
� "�#�$ 5.&7	  

 

  
 %G�3. 2��& �/�. �'�7"�& R�;ZT �L;�  

  

  
 %G�4. 2��& �/�. [�� �L;�  

  

  
 %G�5. 2��& �/�. [�� <#Q �L;�  

116  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

  
 %G�6. 2��& �/�. ���Q 	& �I\�� �L;�  

  

  
 %G�7. 2��& �/�. ��&��1 	& �I\�� �L;�  

  

  
 %G�8. ��� U��&�? �L;�2��& �/�. �8:�  

 

R7; .� �	�KE%� �� <�'Ct7�� �4��Jt�
���� � ��t 5�

<��. � �3� .� 5�N�� �
@�
� ���
�/ 5��� �
%�'O

�MO 5/ &O 5�(; �����E�� ��79  �;11  Q�;�; 5�

�? �����E�� � �3� .� 5�N�� �
@�
� ���
�/@ "�#�$ 5


� D��� �
 1	
�.&7	  

3 -3- �� �������� ��(�" ����� ���	 *+,-  

 �� U�E3A� D��%��
 1&�9  ���O ���E3� ��>E�

 .� 5�N�� �
�&�
�� ������E�� �P�K;
� �Q�O H(: �Q�O

 ���
�/ � �	�: .� 5�N�� �57���$ .� 5�N�� � R/��; ��3�

<��. 	�&I
 
	 �8�� ����! 
��4.
� ���� �
@�
�  �=">�

117  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

5��? 
	 5E3��� ��>E� D��'!@ �	�KE%� 	
�� 1	
� ��#�$ 5

<��. 	�&4�
 5� 5/ �
�, 5� .H��� 
��` 5� =">� D��'!

{%�F ��>E� )(Y� 5� �KN =.
� �	  � 	�&4�
 )&! D��'!

 5� U4<��. 	�&I
 D��'!  �4�% � 5E��� ��*; =">�

)�� ��7
�E/��  5� �&O �	��  ����F ��7
�E/�� D��'!)X( 

 )�&/�7 5/ �&O 5E��� �k� 
	ju/ 
	  l�E#� ��7

5�+, Q4�@ j�%� �� H4�(� 
	 .H%� �&O �&'�  ��7

 D��%��
 =�
 
	 ��E3� ��7��>E� ���� �&O 5+%���

<��. 	�&I
 x��� 5� 
;�*��B� �	�&�� �U�E3A�  =">�

5�+, .&O �&'�  
  

  

  
 %G�9. 2��& �/�. �/&�& 
����� �L;�  

  

  
 %G�10. 2��& �/�. %!8 	& �I\�� �L;�  

  

  
� %G11. 2��& �/�. 
H�-���- �L;�  

118  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

 D��� ���� U�E3A� D��%��
 =�
 	��
�/ 5/ 
4�A�$ .�

<��. 	�&I
 )&! � 	�&I
 H�*@� �	 D	�	  �H%� =">�

 	�&? �� ��u! <4����'�100 <��. 5/ 5B�� >�t 
	 ="

D$ 	�&? � �	�	 |
 �7100  
�	�J; X
�N 5� ��4	 5B��

 D$ 
	 5/ &O o#�� 5�B'� �/ 
	<��. a���  
O">�

D$ 
	 5/ 
,��� 
��O�z67 .� LF .H%� �	�&� |
 �7

<��. D$ 
	 5/ 
,��� � �	�	 |
 =">�<��. �7  |
 =">�

<��. 	�&I
 
	 �8�� ����! �� ��	�&� D$ 5� �=">� &/ �7

 ����; � 54"A; )�A�� �� ����$ .H��� ��*; U4 � �KN

ju/ 5� 
+4��@ ��
��$ 67 ��E3� �
��$ ��7 �� 5E3+

D��� Q4��@ <4� .&O �	�	 }�JEI� 5E3��� ��>E�  �&'7	

<��. 	�&I
 
	 
�E/�� �7 H�67� 
� =">� &'O��  1�&:)

1 U�E3A� D��%��
 1&� .� 5�N�? W4�E� j�%� �� .(

 1�&:)1<��. 	�&I
 
	 ����! <4�;�8�� �(  
	 =">�

 Q4�@ �� 57���$ .� 5�N�� 1	
� "�#�$ 5@�?188/0 �

� ���
�/ Q4�@ �� 
@�
144/0  Q4�@ �� �����E�� �

138/0 
�  Q4�@ �� 
�&�
�� .&O��137/0  .� 5�N�� �

 Q4�@ �� �3�137/0  H�67� �&*� 5:
	 
	 Q�;�; 5�


� 
��`  Q4��@ �� Q�O H(: � Q�O �
�����F�; .&����

001/0  �001/0 H�67� R/ ��7
�E/��   	�&4�
 
	

<��.  5*��B� 	
�� 5�?�� 
	 =">�
�  .&O��  
  

 2�:Q1. 9��!)-  ����8� �O�&� 	& %\�. [�&�/  

  
  

 1�&: 
	2  .� 5�+, �7 �
�V��8� Q4��@ D�"��

<��. 	�&4�
 �� ��E3� ��7��>E� 
� D��� �
 =">�  .&7	

9�� 5��I	�
 .� 5�N�� 5C�7 5/ <4� 5� 5:�; �� �&O�� �;

<��. 	�&I
 1�6E?� 
� 97�/ =">�  �&��4 5/ �
�, 5�

� 
	 .� �E6/ 5�N�500 9�� ��E� 	�&I
 1�6E?� <4�;

<��. 9�� 5�N�� 
	 � 	
�	 	�:� =">�  .� �;1000  ��E�

<��. 5��I	�
 �
�V��8� Q4�@ =">�  	�&I
 �� �7

<��.  1�&:) 	�� &7��I 
K'� 
E? �4 � �KN =">�2 .(

D�67 Q4�@ 5� 5:�; �� �&O �/v <4� .� 9�F 5/ 
�,

144/0 @�
� ���
�/ ���� ���! <���	 
�E/�� <4� �


<��. 	�&I
 
	 
�V���8�;  
;�*��B� �	�&�� 
	 =">�

) 1�&: 
	 5/ H%�2 ���
�/ P���� �
�V��8� D�"�� (

<��. 	�&I
 
	 
@�
�  .H%� �&O �	�	 D��� =">�


� �&7��� 5/ 
�B��67  �
��M3� �,�'� muI�� �	�O

~�� <��. � �7 9�� -;��� 
	 ��.
���/ ��7 <4�; 1�6E?�

<��. 	�&I
  
	 5/ 5/ <4� 5� 5:�; �� .	
�	 	�:� =">�

9��<��. 	
��� �; ~�� � �.
���/ ��7  �,�'� 
	 �7

R/ �4 � 
��67 
� 
��` Q�O  <4� 
	 <4����'� �&����

���
�/ <��. ��7 =">� 
� �&7��� ��E6/ ��7  .	�O

?��t<��. ��7& Ot%�'t� 
t%� �� 5�B't�� j�t 5�

<��. 
%�'O 5�5  �U�%�
�� �5%�;�/ ��7&?�� 5�+,

R�3�; ���;��/ � <%��� �<%���  5� 5:�; �� .&�&O �&'�

<��. X��+, 
�V� ���8�; Q4��@  	�&I
 
	 
%�'O

<��. 
� �&7��� =">�  Xu�M�; <4�;
�V���8�; 5/ 	�O

<��. <��. 	�&I
 
	 
%�'O  5*��B� 	
�� 5�?�� 
	 =">�

�
�� � 5%�;�/ Xu�M�; 54n
� U�%  �g/� � .&'O��

<��. =">�  �	�E�� ��K;� �,�'� <4� 
M7$ ��7&?�� 
	 �7

<��. 	�&I
 <�� .H%�  5:�; �� ���;��/ Xu�M�; � =">�

 .	
�&� 	�:� 
E+g� 5B��
 D$ 
K'� Q4�@ D	�� 
K'� 5�

<��. 	�&I
 
	 
��� Xu�M�; <4� 
;
�+! 5�  =">�

 .&�
�&�  

�$ H%	 5� Q4��@ 1�6!� .� LF X��+, 5� 1&� .� �&

)�� 
	 ��E3� ��7��>E� 
�"��ArcGIS 10.5  5���

<��. 	�&I
 1�6E?�  5B��
) &O 5�(; =">�2 ��K�; �� .(

<��. 9'/��F 5��� �� 5��� <4� =">�  5�(; � 5@�? ��7

<��. 
������ &N
	 )����E3�7 =">�  	
�� �	�&�� 
	 �7

 5� �	�&�� �5*��B�5 �. 5� H�%�3? 
	 ju/<�  =">�

R�3�; �MO) &O �&'�12
� �&7��� .(  &N
	 5/ 	�O

 	�4. �BI w�*� 
	 
;�*��B� 	�&�� .� �	�4.

<��.  .	
�	 
��` =">�  
  

 5B��
2 : 

Logit (LANDSLIDE) = 4.74971 + (0.00108163× 

Aspect) + (0.00108163×Altitute) + 

(0.137987229× Fault) + (0.138175642× Geology) 
+ (0.14450404× Landuse) + (0.137863432 × 

Rain) + (0.117362525× Road) + (0.00108163× 

Slope) 

119  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

 2�:Q2. �� 
�&E8�(& [�&�/  &+�� ���	 �&:��� �� %;�!� 
����,�� 	& �;ZT *+,-  

(���) ���]��� 	& �I\�� (���) ���Q 	& �I\��  (���) %!8	& �I\��  

5�+,  Q4�@  5�+,  Q4�@  5�+,  �@Q4  

500 6312/0 500 1378/0- 500 3486/0- 

1000 1966/0 1000 03731/0 1000 1332/0 

2000 1921/0- 2000 01131/0 2000 04879/0 

4000 1611/0 4000 0742/0 4000 03718/0 

8000 2439/1- 8000 2175/0- 8000 0328/0 

(���) �'�7"�& R�;ZT [�� <#Q  (�Q��) [�� �&:;�  

5�+,  Q4�@  5�+,  Q4�@  5�+,  Q4�@  

2000-1449  1162/0 YB3� 1753/1- 5-0 88650/0- 

2400-2000 1838/0- ��O 1�6O 19844/0- 15-5 38366/0- 

2800-2400 0296/0 ��O S�': 3666/0 30-15 074905/0 

3200-2800 0144/0 S�y S�': 02215/0 45-30 26562/0 

3800-3200 46548/0- S�y 1�6O 95166/0 77.65-45 197288/0 

���	 
��:.&� ����� �/&�& 
�����  (����I��) �8:���� R:�  

5�+,  Q4�@  5�+,  Q4�@  5�+,  Q4�@  

<%���  514714/0-  �.
���/ 85173/0-  600 0 

U�%�
�� 19918/0  ~�� 29646/0-  500 61861/0- 

5%�;�/ 07752/0  -;��� 02549/0  700 01362/0- 

<%��� 46949/0-  
��M3� �,�'� 42114/0-  800 0097/0 

���;��/  260515/0-  S$ 0  900 072677/0 

 

  
%G� 12. �L;� ��#? 
:�� �O] ���	 *+,- �� *��  ����8� 9��!)-  

 

120  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

3 -4 - W���� �!��;�  

 1�&: .� �N�? W4�E� j�%���1  
�V���8�; ��7
�E/�� �

<��. 	�&I
 
	  
�E/�� ��8�; x��� .� �@�? 5*��B� �=">�

*��B� �� 
@�
� ���
�/) �.�A? � 
E67 51396 (

9�� H���B� 5� �3� .� 5�N�� x��� .� � �; 
�E/�� D��'!

) D�
�M67 � �&��I 5*��B� �� �)
�(C1391 H���B� (


� D��� �
 ��E6/
� <4� ��4�� � &7	 5/ &O��

<��. 	�A4� 
	 
�E/�� �7 �
�V���8�; 5� 5:�; �� =">�


� X��KE� 5�B'� �7 
	 �D��$ W4�E�&O��.   
  

4 - �)��� 
��8  

 
%
�� 	
�� ��7
�E/�� <�� .� �&O 5�(; 1&� j�%� ��

<��. ��7	�&I
 
	  5% 5*��B� 	
�� �	�&�� =">�

���
�/ �5��I	�
 .� 5�N�� 
�E/��<��. � 
@�
�  
%�'O

9��<��. 	�&I
 
	 �
 9�� <4�;  �	�&�� 
	 =">�


� �K4� 
;�*��B� <��. Xu�M�; <�� .� .&''/ 
%�'O 

9�� �
;�*��B� �	�&��<��. 	�A4� R(% <4�;  5� =">�


� a���� 5%�;�/ � U�%�
�� Xu�M�;  Q4��@ ��� .	�O

<��. 
�&'/��F � �&O ��:� 1&� .� �&�$ H%&� =">�  �7


� D��� �����;��/ X���%
 
	  ����;��/ X���%
 5/ &7	

<��. 	�&I
 
	  X���%
 .&�
�&� �	�4. 9�� =">�

9�� ����;��/HO	 
	 �;  =�E3� R/ Q�O �� 
4�7

<��. 	�&I
 <4����'� �&�
�	  �E6/ X���%
 <4� 
	 =">�


� �&7��� 9�� .	�O<��. <4�; =">� Q�O 
	 �7  ��7

9�� .� �;45 9�� Q�O <4� 5/ �	�E�� ��K;� 5:
	 
	 �;

<��. Xu�M�; ��
�	 
��E37�/ �,�'�  � 5%�;�/ 
%�'O


� R�C 5� U�%�
��  .	
�IR7 ��g/� X���%
 <4� <�'C

<��. 5��%� 5� ~�� � �.
���/ ��7  ��(O �,�'� � �7

 �.�? 
	 �
�kE�� muI �� <4����'� � �&O �&�O�F

<��. 	�&I
 ��k� 	
�� 
;�*��B�  ���;��/ X���%
 � =">�

 94�%�� D��67 ���4	 ����! .&�
�	 R7 �� LM! 5B��



� 
@�
� ���
�/ P�� � 
�$ � 9�� &���; 	�A4� 
	 ��;�8�

 
	 H%� ).n 5/ 5C D$ 5E+�� .&''/ �K4� 5�B'� 
	 =">�

9�� }�JI <4� 5/ H%� <4� �	��� 
��` 5:�; 	
�� �;

 H%� <M6� ��(O � 
7��� 9O�F ���	 5�

<��. =">� ���
�/ 5��� <4� 
	 �7  ���` 
��I 5� �7

<��. 	�&I
 9�� <4����'� � &'O�+� 
4�%�'O  
	 =">�

5��� <4� 
� 	�('��F �V� .&O�� 
K'� �,�'�  ���� 	�O

<��. 
4�%�'O =">�  ��7
�"�� .� �,�'� 5��� <4� 
	 �7

 5� W4�E� �; 	�O �	�KE%� 
�	�
 �4��J; &'��67 ��;&�$
�/

U4	"� H�*`�� .&'O�� �;  

  

^���� 

|�7�O � .P �l�% �.e �&������� ) ) .j ��&��1392 (

��
����� Xn��; � 
��������2��F 
64&` 5C�4
	 U4���

��(O 94��$ � �����>: 5�A� ���6�% - 5�B'�  �
�6O ���

6 :} �110 -97 . 

��` �.j �	�i��:�(� �.� �
��
	 �.| .= ��&��I  | �.=��7�C

)1391���! 
4�4.
� ( <��. 	�&4�
 
	 �8�� ��7  .=">�

5'(F  
	 U�E3A� D��%��
 1&� .� �	�KE%� �� D$ �&'�

 T���GIS � 5*��B�) 5�A� �(D����, "�#�$ 5@�? �	
�

 �
�6O �
B��� X��,�#� � �����>:1 :} �82-65                                                                                        .

 =�I �.c �
����O ) ) �<,��1394<��. 
%
�� ( =">�  ��7

�I�&; =�
 .� �	�KE%� �� ���;��/ �
�	 1�*�  
�@�K; 
A'%

 
	 ����;��/ )��! 	��
�/ 
�� 94�67 <���� ��
�	�


 <6A�� 94�67 <���	 � 
B��� ��7&'4��� HI�'O

.D�(KN� ������	 �D��4� ����;��/  

H*4�O) ���K*: )1375( <��. �
�&4�F 1�N� � 
��+�) =">�

Q�O :} ��.�% X�
��E�� �(
*�+, ��7218 .  

 S�! h.c �
����O ) P �����!13945'(F (  �BI �&'�

<��. 5�A� �U�E3A� D��%��
 =�
 .� �	�KE%� �� =">� 

)��! � D�'� �.
���/ � -��'� �
*�+, )��! S$ �  �c�I

1�% �
�6O �R7	.�� 72:} �334-321.  

 ��� ��	�6�� ) ...�1382 X�
��E�� �U���'4	 ������
����� (

 .D��(; ������	 

) � .j ��.�A? � .m �
E671396'(F (5  �BI �&'�

<��.  U�E3A� D��%��
 �
��$ =�
 .� �	�KE%� �� =">�

54��� �X���%��� "4��$ 5@�? 
	 X�����; �	��
�/ )��! 

�
4�����>: 1�% �R7&K7  �
�6O45�  :}24-7 . 

Erener, A., Mutlu, A., Düzgün, H. S (2016) A 

comparative study for landslide susceptibility 

mapping using GIS-based multi-criteria 

decision analysis (MCDA), logistic regression 

(LR) and association rule mining 

(ARM). Engineering Geology, 203: 45-55. 

Erener, A., Sivas, A. A., Selcuk-Kestel, A. S., 

Düzgün, H. S (2017) Analysis of training 

sample selection strategies for regression-

based quantitative landslide susceptibility 

mapping methods. Computers and 

Geosciences, 104: 62-74. 
Hemasinghe, H., Rangali, R. S. S., Deshapriya, N. 

L., Samarakoon, L (2018) Landslide 

susceptibility mapping using logistic regression 

model (a case study in Badulla District, Sri 

Lanka). Procedia engineering, 212: 1046-
1053. 

121  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

Lombardo, L., Mai, P. M (2018) Presenting 

logistic regression-based landslide 

susceptibility results. Engineering 

Geology, 244: 14-2. 

Schlögel, R., Marchesini, I., Alvioli, M., 

Reichenbach, P., Rossi, M., Malet, J. P (2018) 

Optimizing landslide susceptibility zonation: 

Effects of DEM spatial resolution and slope 
unit delineation on logistic regression 

models. Geomorphology, 301: 10-20. 

Trigila, A., Iadanza, C., Esposito, C., Scarascia-

Mugnozza, G (2015) Comparison of logistic 

regression and random forests techniques for 

shallow landslide susceptibility assessment in 

Giampilieri (NE Sicily, Italy). 

Geomorphology, 249: 119-136. 

Yesilnacar, E., Topal, T (2005) Landslide 

susceptibility mapping: a comparison of 

logistic regression and neural networks 
methods in a medium scale study, Hendek 

region (Turkey). Engineering Geology, 79(3-

4): 251-266. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

122  



��������	 ���� 
�� �
������ ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

 

 

Investigating the Effective Factors in Landslides Creation in the Ardal Basin 

(Chaharmahal Bakhtiari Province) Using Regression Logistic 
 

A. Madadi1, M. Marhamat*2 and S. P. Nainiva3 

 

1, 2- Dept., of Geomorphology, University of Mohaghegh Ardabili, Ardebil 

3- Dept., of Watershed Management Engineering, Sari University of Agricultural Sciences and Natural Resource  
 

* meri.marhamat90@gmail.com 
 

Recieved: 2019/6/6       Accepted: 2020/1/14 

Abstract 
Considering the important role of Landslides in watersheds, the present study has investigated the 

effective factors in landslide occurrence in Ardal watershed, Chaharmahal Bakhtiari province. In this 
research, landslide inventory map was prepared using satellite images, aerial photos and field 
investigation.  At the same time, maps of the effective factors in the landslide event were prepared. 

Slope, direction of gradient, height, lithology, rainfall, distance from fault, river density, distance from 
road and land use were selected as factors affecting landslide occurrence. Logistic regression method 
has been used in GIS environment to prepare landslide sensitivity map. Using these factors and land 
inventory map, landslide susceptibility and the significance of each selected factor for landslide 
occurrence in the area, were identified by logistic regression method. The results showed that 
"distance from the river", "land use" and lithology are considered as the most important factors 
influencing the landslide occurrence in the region.  
 

Keywords: Landslide, Logistic regression, Quaternary sediments, Ardal basin. 
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