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��.2.  ��<���
� ��
�� �C5
D
 /�-
 �<D�
  

 (/��3
 �/ �4��� �� �&-! 
���
� �IJ5 O��
	
 �/ )�
 �

 �H
��"=�Q ���T �#G
��� F#Q IJ5 /��"
�  W
"� ���<
 '���

 ��9
= 
� �P
<� �/ F#Q ��� 8�5
C= �_� 
� �D��� �/ �5I5� �<=�

 FT��Z6 ��I� Y-
�= v��P �� +�"
-��G Ft�G � 
�� )1994 (

��<� � �.�
3
  Mt� '8�� (�� ���! �5I5� �<=� W
"� +

8�� (��/�Q ��& �R �� �X� /�-
 (/��3
. � �/ �C5
D
 ��

 ��
�Q U�-  VH
�(NDVI)  �"
��
  [� O�-9 ��

8�� �"=�Q ���T (/
1"�� /�-
 �D�3
. NDVI  �� ���<
 [�

 ��� �� �;�G ���,! [� � 8�� �3D� e
4C�� 8���
T

� �� (��� (/-! � �
�
�Q ��
 8�/ /��R (Hall et al, 1995) .

 �� )G ���H ��/
<
NDVI )1/0 �"�G � ( '��
� �Z�-� 
� v.D�


��

 8�� �=�� 
� +�.  o�-"
 +
����<
)2/0 -3/0 ( 
���I1��

�!-� � �
 �
�� �� 
���� ��/ .�5
Z�/  r
� ��/
<
 �G)6/0-8/0( 

F]�& �
 85r/ Y�"C
 � +��#
�Q ����
� +
� ��G(Weier 

and Herring, 2005).  v��P �� ��
�Q U�-  VH
�

�D���  +)1 (8�� �.�
3
 F�
T.  
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)1( )/()( RIRRIRNDVI +−=                                                      
 �D��� ��� �/ �GIR ��/

 m-
 Y-P � I
�TR  �-� m-
 Y-P

�
 I
�T ��
� . �.�
3
 8�&NDVI (��-�

 ��-p! ��  +�

IRS )2006 (f��  �  ��I=�Idrisi   8�� (�� (/
1"�� )��
� 3  �

2 (��-�

 ��-p!  +�IRS .(  

  
 ��.3 . 8���= ��<���
� @IJ5  

  /��H� ��� o���� ��
������
� @IJ5  +
��"
��
  ��_`
 '

��<� +���  +��/ /��C"�� +��/����
� @IJ5 8�� )�
 ���H .

 ��

���
���� +��� �5�
 �G  8��
#Z��
� @IJ5  �
G ��

�
 (/�� VH
� �5�"�G O
&�/ y��C! '/-� 8��
#Z 

(LSI) �� +��� �
 )�
 F

� ��
� .�-X�
 ����  �� (/
1"�� 
�

^D� ������= 8.#� �5
�"Z� Y�
  ��IJ5 \
<� ��� �]"#.��


 F
�-� �� [��� � /-&-
`��/�Q ���C! �_ .  �.�
3
 +���


 F
�-� �� [��� ������= 8.#�` :-T� �� �_��
� @IJ5  
�


�=��J& O
�7P� ��


� �� (/
1"���� ��<� 
� ��J"
 �� ��<� '

 8���=��
� @IJ5 �.�
3
 8�& F#4�  �9�/  ��IJ5 +
�

= ��� (/�/ dDT �C5
D
 /�-
 �<D�
 @IJ5 �T
  8.#� z
"�
�� �

�� +��� ������= e7G � F
�-� �� [�  �� �R 
� o.!�
 +
�

 @IJ5 vP
�
 8.#� )�#<!)F#4�   �� @IJ5 �R �/ �G ��
�

(/�/ ( �T
= vP
�
 �� @IJ5)F#4�  �9�/ @IJ5 �T
= +
� (

� �.�
3
 �D��� e
���� ��IJ5 8��
#Z VH
�)2 ( ���C!

��/�Q(Lee, 2007).   

)2 (FrLSI ∑=                                                                                                                        

 �D��� ��� �/ �GLSI : 8��
#Z VH
���
�  @IJ5(Lee, 

2007) �Fr  e7G �� ������= 8.#�  F
�-� ���_`
  :-T� ��

��
� @IJ5 �
 ��
� .�/ �D���)2 ( �Q�1>Fr  �]"#.�� ��
�

 F

��_`
  
���
� @IJ5  �Q� � /
�� �
�#�1<Fr ��
�'  ���

 y�C6 �
�#� �]"#.��8�� .�� F��3! � ��I	! �-X�
  +
�

��� ��"�� �/ +�
= � +
� � '������= 8.#� @�� �� (�
R 8�/

Y

��  [� � �19 ��� ��/�Q +�
�(Lee, 2007; Chi et al., 

2002). Y

��  �D��� e
�� �� +�
�)3 (8�� (�� f
	��. 

 )3( 

minmax

min1deg
FrFr

FrFr
reeemembership

−
−=  

�D��� �/)3 (Fr  e7G �� +��� ������= 8.#� ���<
��J"
 

8�� .o�3
 �/ 8�-u� O
&�/ e
�� �� Mt� 

ArcGIS10  ��J"
 
DH � �-
�R 
� � (�� +�
= y�",
 +
�

 +�
= +��� d�
! ���"����<� �/�G  W
,"�� y�",
 F
�-� +
�

����/�Q.  d�
! :-� �/ �� �C5
D
 ��� �/Gaussian )F4�4 ( �

 d�
!User define )F4�4( 8�� (�� (/
1"�� . ��5-! 8�&

��<� d�
! 
� ��
� User define ) �
4
� ���
G �� d�
! �� :-� ���

�
 ��G ���C! �� ��-�	
 �� -u� �� 8�-u� �&�/ 
! ��/ (

�� f�� ��I=� Idrisi  ��<� Mt� � 8�� (�� (/
1"��  +�
= +
�

��J"
o�3
 �� 
�  Arc GIS10 (/�/ Y
<"�� +�"�� 8
�= 
�

8�� (�� .��� �/ F

� �� ��<� FZ��
 ��� �� �C�  �G ��
�

f�� v��P �� 
��R �� f��G �� +���  ��I=�Expert choice  
�

 8��
#Z VH
� ��/
<
 �� �&-!��
� @IJ5 )LSI(  8���

� 8�� (�� W�6 '(�
R  +
��]��� �� (/
1"�� 
� 
�"�� �/

 +�
=Gamma'Or  � Sum ) o����4 
!6( F
�-� ��<� '

 8��
#Z ��<� 
! ���� (/�/ ��
�-  )� y�",
��
� @IJ5 

//�Q ��5-!  d�
! :-� �/ �� +��� . �/ �
G @�� O�
K-�=

 F4�5 8�� (�
R �/ U�
�� ��.  
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. �C5
D
 ��� �/ �
G @�� O�
K -�=  

 ��5-! +�
= �]��� a�  +��� +�
= +
� ��<� �C5
D
 ��� �/

��<� 
��! �4��� F�5/ �� �5�  +
��]��� +
�OR' 

Gam � Gamma0.98  +���/ 8�-u� O
&�/

��"=�Q ���T �1�G ��
���� /�-
 '��/-� . O
&�/

0 8��
#Z (/� �/ ���
 ' 25/0 -50/0  (/� �/

'o�-"
 8��
#Z 50/0-75/0 � r
� 8��
#Z (/� �/ 1-

�"�/ r
� ���H 8��
#Z (/� �/ 8�� (�� +��� .

���  ��<�  8��
#Z +�����
� @IJ5  d�
! 
� ��

 +�
= +
��]��� �Gamma0.95 �OR  �� ��

8�� �"��AQ U�
��.  

+�
= (�
�C
 ��K /�4��� 
� /���  �G
H ��  �I,
 �/                           

_________________________________________________________________

µ =
1)lg(

lg(

uctebraicprodFuzzya

ebraicsumFuzzyancombinatio  

γ  ��<� �
�� �&��H ��<� ��
�

 �Q� � /-� ���-H0=γ  ��<� ��
�

Fuzzy Product /-� ���-H.  

Gaussian o�3
 �/  Arc GIS10  �  d�
!

8�-u�  User define   

 O����J! (/��3
 �����
��λ �
 [� � �19 ��� ��
� 

(Bonham-Carter, 1994;  Lee, 2007).  

1(1
1

n

i
incombinatio µµµ −−= ∏

=
  

(��-�	
 )�"
 W�6 )�"
 '  
�

 ����D��� iµ 8�-u� �&�/ '��J"
i 

                   

,( Ancombinatio Max µµ =         
 8�-u� �&�/ ��J"
A' 

Bµ:  �&�/

��
� . +�
= �-!�� �Or )�D���6( '

8�
�(Bonham-Carter, 1994;  

��.5.

 ��5-! +�
= �]��� a�  +��� +�
= +
� ��<� �C5
D
 ��� �/

��8�� (. ��<� 
��! �4��� F�5/ �� �5�

Sum' Gamma0.95

 �!r
�2/0 ��"=�Q ���T �1�G ��
���� /�-
 '��/-�

 8�-u�0 -25/0

'o�-"
 8��
#Z

75/0 �"�/ r
� ���H 8��
#Z (/� �/

 Y
4��6 �7 ���  ��<�

User define  +�
= +
��]��� �

8�� �"��AQ U�
��

0

0.2

0.4

0.6

0.8

1

0 5M
e

m
b

e
rs

h
ip

 d
e

g
re

e

Class

User define

��
� F�#�
"  ��
���� @IJ5 +�
= (�
�C
 ��K /�4��� 
� /���  �G
H ��  �I,
 �/

_____________________

 

 )4:( �]���Gamma   

 
γ

γ

−1

*)ebraicsum

 �D��� v.P ��)4 ( �Q�1=

 �� F9
ZFuzzy Sum  �Q� � /-� ���-H

 �� F9
Z ��<� '�&��HFuzzy Product

��.4. d�
! ��-p! Gaussian

8�-u�

 O����J! (/��3
 �����
��

Carter, 1994;  Lee, 2007)

  

 )5:( �]���Sum  

                 )iµ

 �-!�� � �/sum )�D���5(

 �.�
3
/-� �
 .�/  ���

8�� .  

  

 )6 :(�]���Or                  

,...),, cB µµ
r
� �D��� �/

Aµ:  8�-u� �&�/

 8�-u���J"
 B �... �
 ��
�

��-�	
 :
�"&� �]��� 8�
�

Lee, 2007).    
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��.6.  8��
#Z ��<���
� @IJ5 d�
! 
� userdefine  �

�]��� OR  

  

4 .��5�! @*3 ,�	*� �� ��	5
#� 	
 	(�A *B �
	���(QS) 

���  f
	�� �� ��9
Z �	�"�  +���F�#�
"  ��
� @IJ5  �� z

-��

��<� O�-9 (/� �G 8�� ��
�  �� 8��
#Z y�",
 +
�

����
 �
�� �<D�
�/ .(/� /��C! �� �"#�  �/ 8��
#Z +
�

 ')G �
�#� 8��
#Z '8��
#Z ���� ��X� �!��
.� 
� �<D�


 �
�#� 
� � /
�� 8��
#Z 'o�-"
 8��
#Z ')G 8��
#Z

�
 �=�C
 /
�� //�Q )'���
T�- 1386 .(�#�
<
 +���  +
��/�

 )G��! �� 8��
#Z y�",
��
� @IJ5  ��G��! 8.#� 
� 
�

(Dr) (/� �� [� �� �/ �
 (/
1"�� 8��
#Z +
� /-� . )G��!

��
� @IJ5 ��<� �/  ���! ^�39 �-P �� �G �"��
#Z +
�

(�� (/� 
! )G 8��
#Z (/� �� ���  �� r
� 8��
#Z 
� +
�

8�� +/-C9 O�-9 . )G��! �/-�� )�#<! 
� )G��! 8.#�

��
� @IJ5  o�-"
 )G��! �� �
H 8��
#Z (/� �/

��
� @IJ5  /��C! 
� � �3D� )G��! +
�.
 �� 
���
� @IJ5 

//�]�
 �.�
3
 . ���<
Dr  8��
#Z (/� +��� [� +�
#


 )G��! �G 8�� �R �]�
�� �
H��
� @IJ5 
#
 )G��! +�

��
� @IJ5 8�� �<D�
 FG �/ )'���
T�-  1386.(  

�<D�
 �/ �G �!�-9 �/  (�� ���! +��/ /��C"�� ��<� ��K +�

 �1�G d�& ���<
 �� (/
1"�� 
� '��
�( sQ ) ��<�  +
�

^�39 �
 �� �"��� 8T/ 
� � �!  ��-!/-�� ��
�
�� .[� 

��<�  'W-H +��/ /��C"�� +��<�  U���& ���"�� �G 8�� +�

 +r
� )G��! 
� vP
�
 ��� ����
� @IJ5  )G��! 
� vP
�
 �

 ���
 ��
� @IJ5 ��
�� /
	��.sQ  �"�� U���& �]�
�
�� �!r
�

(/� ��� 8�� �-Q
�-Q 8��
#Z +
� )'�C�
9��
 1382' 

1991,Gee.(  

  

  

 ��.7 . 8��
#Z ��<���
� @IJ5  d�
! 
�userdefine  �

 �]���Gamma0.95  
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 D��31 .d�
! �/ +��� y�",
 +
� �]��� 
� (�� ��5-! +
� ��<� �1�G ��
���� a�
"� Gaussian �Userdefine  
(DR-1)2×A  DR 8��
#Z ���  8Z
#
%  ��
� @IJ5%   e7G            8��
#Z Gaussian-or 

037/0  0328/0  96/3  13/0  25/0- 0  
292/0  290/0  96/57  82/16  50/0-25/0  
0764/0  345/0  87/17  18/6  75/0-50/0  
589/1  804/3  2/20  86/76  1-75/0  
9944/1  FG d�& Qs 

(DR-1)2×A DR 8��
#Z ���  8Z
#
%  ��
� @IJ5%   8��
#Z e7GGaussian-sum 
0  0  0  0  25/0- 0  

00192/0  0  192/0  0  50/0-25/0  
160/0  183/0  127/24  43/4  75/0-50/0  
0522/0  26/1  68/75  56/95  1-75/0  

2149/0  FG d�& Qs 

(DR-1)2×A DR  8��
#Z ���  8Z
#
%  ��
� @IJ5%   8��
#Z e7GGaussian-gamma0.98 

00157/0  0  157/0  0  25/0-0  
357/0  2185/0  56/58  8/12  50/0-25/0  
509/0  111/2  27/41  13/87  75/0-50/0  
68/0  FG d�& Qs 

(DR-1)2×A DR  8��
#Z ���  8Z
#
%  ��
� @IJ5%   8��
#Z e7GGaussian-gamma0.95 

397/0  28/0  6/76  5/21  25/0-0  
053/1  126/3  3/23  84/72  50/0-25/0  

45/1  FG d�& Qs 

(DR-1)2×A DR  8��
#Z ���  8Z
#
%  ��
� @IJ5%   8��
#Z e7GUserdefine-sum 

0  0  0  0  25/0-0  
0525/0  028/0  56/5  156/0  50/0-25/0  
375/0  152/0  2/52  96/7  75/0-50/0  
585/0  178/2  17/42  88/91  1-75/0  
0134/1  FG d�& Qs 

(DR-1)2×A DR 8��
#Z ���  8Z
#
%  ��
� @IJ5%     8��
#Z e7G Userdefine-or 

010/0  0  01/1  0  25/0-0  
358/0  28/0  15/69  43/19  50/0-25/0  
0676/0  3088/0  15/14  37/4  75/0-50/0  
336/2  861/4  67/15  18/76  1-75/0  
72/2  FG d�& Qs 

(DR-1)2×A DR 8��
#Z ���  8Z
#
%  ��
� @IJ5%   8��
#Z e7GUserdefine-gamma0.95 

2540/0  469/0  10/90  26/42  25/0-0  
314/2  838/5  89/9  7/57  50/0-25/0  
568/2   FG d�& Qs 

(DR-1)2×A DR 8��
#Z ���  8Z
#
%  ��
� @IJ5%   8��
#Z e7GUserdefine (gamma0.98)  
317/0  239/0  8/54  11/13  25/0-0  
0393/0  646/0  53/31  39/20  50/0-25/0  
052/2  881/4  62/13  49/66  75/0-50/0  
408/2  FG d�& Qs 

  

  


� y�",
 +
��]��� ��
���� �1�G d�& ��
�� �� (/
1"��      

(
sQ )  �D��� e
�� ��)7( /-� �
 f
	��.  

)7(
 

( ) sDQ
n

i
rs

2

1

1∑
=

−=                                        

 �G��J"
��"#� ��� n�� �� �D��� ��� +
� Dr : 8.#�

 (/� �� �/ @IJ5 8Z
#
8��
#Z  �� [� �� 8Z
#
 ��

���   +
�8��
#Z  FG 8Z
#
 8.#� ����
� @IJ5  ^D� ��

-Z�C5
D
 /�-
 (� 'S :8.#�  ���  �� 8Z
#
8��
#Z  ��

�<D�
 FG 8Z
#
  �n :/��C! (/�  +
�8�� 8��
#Z . �/

 8��
#Z ��<�  8�� �C5
D
 �����
� @IJ5  d�
! 
�
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Userdefine  � Gaussian ��  � �"=�Q ���T �1�G ��
���� /�-


Y��& �/  a�
"�)1 (8�� (�� �g��� . ��/
<
 ��
���� a�
"�
sQ 

�
 U�
�� �� �]��� �
�K +��� �� �5-.T F�
T /��AQ.  
�

��<� �1�G ��
����  d�
! 
� (�� ��5-! +
�Gaussian  �User 

define  �]��� �G �� V,�
Sum ��/
<
 
�
sQ)21/0 -

01/1( 8�� ����
G ���"�G +���/ . ��/
<

sQ)99/1 -77/2  (

 d�
! :-� �/ �� +���Gaussian � User define  �� V,�


 �]��� 
� (�� ��5-! + ��<� �GOR �]��� �� 8.#� Sum  '

 �C"#
 \
<���
� @IJ5  �� �"�� d�
! :-� �/ �� +��� ��

�
 U�
�� /��AQ . ��/
<

sQ  +
��]��� +��� �G

Gamma0.98  �Gamma0.95  d�
! �/Gaussian  (�� F9
Z

 8��)86/0-45/1( 
��]��� �
�� +��� +�"�G a�� +���/ '

�/ d�
! User define )40/2-56/2 (��"#� . ��/
<
 �����

sQ� ��
 �
�� d�
! :-� �/ +��� (�
R 8�/   d�
! �G ��/

User define  d�
! 
� �#�
<
 �/Gaussian  ����
G +���/

���  8�& +�"���  8��
#Z +�����
� @IJ5  /�-
 �<D�
 �/

�
  �C5
D
 ��
�.  

  

5 . E�	
� �#��
 � F8
  

 ����� f
	�� +
� �
 �
�� �<D�
 �/ (��  �G ��/ ���"���

@IJ5 N�� e7G �/ 
� 71/16-49/22 )Y��&2(  �� �&�/

8�� (/�/.  ���
4�� � ���
T �- )1388(' Kamp and  et 
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