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�7 �L-L6	 :���M7( I( +�(��$N�% �O�N ?% ���-�(�/P :�BQO( R13-2 " @F I( #�(� �N( )S� 8>�($	
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+"� �% R4?=S� +�(�k �l +�4?S�O I( Ac ����	 ?% \$%�7 ��$[	 "� +8>% +�4��]] "��^�
AT>P :(�--/	 " @(E-7AT>P U��0	 @��, 587 +(�% mn2 " #�$D� o0=7 (� �4 I( ?SZ>7 �� �4

 E,(�7 I( ?Lc�� " ���-�(�/P ��P HU-* Hp�G	�( AS137 +�4�17(��� �% C-13P$  @$-2�k� 587
8* #��G12( ���12"� .8* ?q(�( 587�7 @�=� #AT>P U��0	 ?, 84� +�4�17(��� �% ?SZ>7 +�4

�>.7 \��	�( ���-�(�/P ��P " p�G	�( H���12"� E,(�7 I( ?Lc�� ��(� �(�.

�� � !"�#���:?S�O HAT>P U��0	 H?13%(" " AS137 +�4�17(��� ($4�7 ��"�[	 +8>% #�<=, H+(
C-13P$  @$-2�k� 587 " :(�--/	.
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)*$� @(E-7AT>P @�3�( �$N r2$	 ?K " �.-�O A7($B r2$	 ?K @�7I 5$O �� �4
�7 5$6	 " �--/	 �$012� �2�2( H:(�--/	 ;�( ?% \$%�7 :�BQO( ?, �$* W�>7 ;��	

R-D[	 " @�l(�O +(�% �$% 84($N �>-7I W%�>7 ����87 @�k8��-k .�7" <=, +(�% @($	
s�G	( W-2" YO�>7 �� ?, �	(�--/	 +I�2��M*F�7+t$ $>M	 I( H81�( #��G12( �"� I( )J>2 

��,.

( ���u$[N ;;� I( +(�% ���-�(�/P :�BQO( R13-2 " �"� I( )J>2 +�"F
AT>P :(�--/	 +I�2��M*F�2( #8* #��G12( 8>L��	 v$>P �� WX(" "�T��7 +�4 .;�( I( w84

AT>P :(�--/	 @(E-7 " :(�--/	 p$� @��, (8-� Y-S6	 "�T��7 +�4�75$O �� ?, 8*�%^
?1*�k 5�2)5�2 ;-% +�4��x_ "��]x (�2( #8* y�J�( .I( :(�--/	 ;�( <=, +(�%

#�($4�7 ��"�[	 �28>  +(�TM �2( #8* #��G12( .(Sremongkontip, Ali Hussin, 
Groenindijk, 2000: 569) 

AT>P @(E-7 +�T�� Y-S6	 ��5�2 ;-% #8* U��0	 +�4 +�4��]� "��x] ��
?SZ>7 y�� �% +(Sariyer �2( ?1��k �(�X �2��% ��$7 5$���12( ��* v$>P �� WX(" .+(�%

5�2 ��$[	 "� (81%( ��M>�( +�4��x] "��]� "� mn2 " #8* m����$qt R4 ?% ��3� 

1- Thematic Mapper 
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?S�O (� s$� ��$[	 R4 +"� (� ��$[	 "� ;�( ����� �� " #��, +8>% #��, +�(�k I( ?, H8�(
@F ?% C� =S�?:(�--/	 )*$� ;-7I ;-% 5�2+�4 ��x]{��]� �2� ?1��� 8�(.m�;�( I(

 #��G12( 5$���12( ��* v$>P ?SZ>7 �� :(�--/	 @(E-7 " :(�--/	 p$� |(�012( +(�% ?=S�
#8* �2( (Musaoglu, 2000 ,p 941).�M� �T�� I( �"�+�4 ��M% ?1�� �� <=, :(�--/	

�2( ��"�[	 Y��G	 �"� .>K ?J-1�#�(� @�=� ?>-7I ;�( �� Y-S6	 ;�8 Y��G	 �"� ?, 8�(
#��2 ��"�[	 �7 �"� ;��	 \$%�7 ��$[	 "� �� A3M-� �4 +�8B ����S7 A'�G	 I( ?, 8*�%

�7 #��G12( ?SZ>7 @�D4 <L107 ����	 "� ?% 8>, .C� A7�* ?Lc�l ��$[	 y(�k$13-4
�7 �G>7 " ��V7 �(8B( +�2 8*�% .5$l ?, +����S7 "$l�Gc �8>134 @"8% YO�>7 

�7 @�=� (� �--/	 YO�>7 �(8B( ���2 " �--/	 8>4� .�k��2 :(�--/	 <=, �� �"� ;�( ��E7
�7 @F #��2 �-3G	 " :��2�67 8*�% .?��12F �(8S7 ;--.	 @�$% AM=7 �"� ;�( 5"( U-B

�7 �S��G	 ��$[	 y(�k$13-4 �� U2�>7 8B " �--/	 YO�>7 @��, (8P +(�% ?, 8*�% �--/	 y
��(� �q(E2 ?% )S� ."� ?3��S7 " �-3G	 �� @F ���"867 �"� ;�( y"� U-B?%�48��% "�

�7 8*�% .�T�� ��$[	 �� ��$N �-}� 8��% �% �13��% ��$[	 C� I( 8��% �4 �"� ;�( �� (��I
�$* ?3��S7 .�$P$7 :(�--/	 :�BQO( @(E-7 @�$% :"�G17 �LB ?% ��"�[	 Y��G	 �"� ��

�% ��#8�8� �G-O )>,(" I( ?, H<L107 +�48� �7 �*�� <L107 +�48��% �� �4 :(�--/	 H�$*
�$% 84($N :"�G17 R4 �% <L107 +�48��% I( ?Lc�l .�"� �7( (� ���"867 ;�( �T�� +�4

7 @�7ED4 " ?1*(8�b���% ;�8>K I( 8>�($	b, +(�% 8b��D� #��G12( :(�--/	 <=b8>.
(Muchoney and Haack, 1994: 1245; Coppin and Beaer, 1996: 208) I(

 �"�NDVI k )*$� |(�012( ��P-4��$[	 I( �#�($4�7 �(+�1� " #8* #��G12( �~
S6	-7 @�=� :�S�?S�O �"� ?% ��3� ?a 8>4�8>%+Ea�7 ��� �X� I( �4��* RD-�>�

�2( #�$% �(��$N�%(Sader and Winne, 1992, p 3055-3067) "(Desclée, 

Bogaert and Defourny, 2006: 3) .2�k� �"� I(-�1Da ;1��k �}� �� �% @$�;
2��% ��P :�.%�7�/	--AT>P :(��2( #8* #��G12( �4 .7 @�=� 587�(E�( ?a 84��)

�0	�>.7 ?Z%(� U��(�+(E�( �% �.DP )-7I ?.2$	 H�-;�4+I�"�=a +#��P "�4+�(8l( 
��(� ?SZ>7 �� #8*(Mahapatra and Kant 2005: 22).?G $7 A-L6	 �"� �Lc( +�4



�d� �?��=�?7���% " �-�(�/P �=4"f� b �DLB +E��)#8`=�(��-�(�/P(#��D* Hij

#��13k �$Z% ?>-7I �� �"� I( )J>2 �� +( +I�2��M*F ��P u$[N ?% " <L107 +�4
�2( ?1��k �(�X #��G12( ��$7 :(�--/	 .#�(� @�=� ?>-7I ;�( �� Y-S6	 ;�8>K ?J-1� ?, 8�(

?G $7 A-L6	 �"� G7 ?��7I 8>K ��"�[	 E- ��F �� �Lc( +�4�2( #�$% 8- .?��7I 8>K E- ��F ��
�7 ��$[	 E�$� " �--/	 y8B YO�>7 @�(� @�=� ?% A��D	 5"( �EP "� 8>*�%)" �L[� :(�--/	

+�G3D	((� �l �� H?G $7 ?, �7 @�=� (� �--/	 YO�>7 8.% ?% y$2 +�4 8>4� .�L�X :�. �Z7
#��, 8-��	 Z>7 �� :(�--/	 @�(� @�=� �� �(EP( ;�( ?, 8�(#�$% �&$7 " 8-G7 ?S � �l �� 8�( ?,

�$* A7�* (� ?. �Z7 ��$7 ?SZ>7 I( +8c�� :(�--/	 ��3� .A-L6	 �"� :QM=7 I( �M�
?G $7 ?G $7 �� :(�--/	 ?% \$%�7 :�BQO( �(8S7 ?, �2( ;�( �Lc( +�4 �P"�N +�4

�7 AM=7 :�$c �4 �� " �$% 84($N :"�G17 � ?G $7 y(8, ?, ��, ;--.	 @($	?G $7 ��4
�7 :(�--/	 :�BQO( +"�l 8>*�% .?G $7 A-L6	 �� �T�� :���B ?% �k8>,(�� �Lc( +�4
?G $7 �� :(�--/	 :�BQO( �7 v�3l ?% �"� ;�( +��1�"867 I( Ac�l +�4 8�F.

(Muchoney and Haack, 1994: 1246; Macleod and Congalton, 1998: 209) 
%��I�( ����� w84 Y-S6	 ;�( ��AT>P @(E-7 �� ?. �Z7 " �?SZ>7 #8* U��0	 +�4

#�($4�7 ��"�[	 I( #��G12( �% @(���2�( ����	 ?% �28>  +( +�4�^/�/��]] "�_/�/��^� 
7b�8*�% .* :��K$L� ��bAM��� ��, ?% �"� Hb2��% +(�% Y-S6	 ;�( �� ?1b7 �b@(E-

AT>P�2( #8* ?q(�( @(���2�( ?SZ>7 #8* U��0	 +�4.%#8�8� Hw84 ;�( ?% @8-2� +(�
�2( #8* 587 @F �� A-N� +�4�17(��� I( +�(8.	 �% @F \��	�( ��2(�% AT>P U��0	 .?%

AT>P U��0	 +I�3 87 �$}>7 " ���-�(�/P :��P HU-* Hp�G	�( �17(��� ���K I( H?SZ>7 +�4
8* #��G12( �4�12"� E,(�7 I( ?Lc�� .:�BQO( ?% 587 @$-2(��- �, +(�%?=S� "?��� +�4 +(

I( 8>	���B ?, R-1*(� I�-� :?SZ>7 �B�G	�( �7$X� 587 I( ?, Hp�G	�( " ��P HU-* ?=S�
% +(�% ?8* #��G12( �17(��� ?2 ;�( @��"F �2� .r2$	 ?, H���12"� E,(�7 I( ?Lc�� "

:�-LDBBuffering 8* ;--.	 .+"� �% mn2 R4?=S� +�(�k �� �4GIS U��0	 �LB
AT>P�2��% s$� �17(��� ���K ?% ?P$	 �% �4�2( #8* .
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?SZ>7 @(���2�( ?SZ>7 I( @F p�G	�( " #�$% WG	�7 " ���134$, +(��_ �	 �x�� �Z2 I( �17 
#�"867 �� " #�$% �-/17 ����38 40′°�	 39 09′°" � �D* ��B46 42′°�	47 03′°5$O

��(� �(�X �X�* .@�J��%��F @�12( 5�D* �� ?SZ>7 ;�( ��-L, @�12��* #�"867 �� " �X�*
�2( #8* WX(".

�+�+0�� #  9  9��<=� 

#�(� ($4�7 +�4#�;�( �� #��G12( ��$7 +( �28>  #�($4�7 ��$[	 C� I( 8>	���B Y-S6	
 #8>J>2TM ����	 ?%�^/�/��]] #8>J>2 ?% \$%�7 �T�� ��$[	 C� "ETM+ ����	 ?% 

�_/�/��^��78*�% .���M7 C-MG	 :�8X +(�(� ��"�[	 ;�(_/�^�7 �17 8>*�% .I(



�e� �?��=�?7���% " �-�(�/P �=4"f� b �DLB +E��)#8`=�(��-�(�/P(#��D* Hij

?=S� +�4
1

500007I�2 ?=S� " �L37 +�4"�-� ���-�(�/P @� +�41
25000@�7I�2 

?=S� �2( #8* #��G12( ?O$%�7 ��"�[	 @��, m����$qt +(�% +�(��% .�>6>7 I( @(E-7 +�4
���% +(�% ?SZ>7 +�17 ??=S� " ��P :�S�O ?=S� H�B�G	�( :�S�O ?=S� @��"F �2�

 #��G12( ���-�(�/P :��P :�S�O�2( #8* .+(�% ?SZ>7 +�4�12"� �-.X$7 I( ;->�D4
 :�-LDB y�J�(Buffering �2( #8* #��G12(.

( ���S6	 ;-y�� I( Y�(E�(ESRI "�[	 �I(��� ��P�#�($4�7 �(+y�� I( H�(E�(ArcGIS 
LDB ��P-! " ���% :�->�D4 " #�-y�� I( ;�(E�(SPSS 2��% ��P�2�k� -#��G12( @$
�2( #8*.

+ �>� 7�> ,-�+�. # 3 456� �- � 

#8>J>2 ?, �7�T>4 �7 �%�	I�% |($7( ��& 5$/=7 �4 �7 �ZN ?12� ?2 �$c( 8>*�% �� 8�($	
#8>J>2 +�ZN ?% \$%�7 5"( p$� ?, 84� �47�?a 8*�% @�7I�2 r2$	 Q�X �4�ZN ;�(

8��$% #8* �Qc( ��"�[	 #8>4� ?q(�( .�4�ZN y"� p$�+�(���17$�z�7�%?P$	 �% " 8>*�
( ?%�?`> AT>P :(�--/	 �(8S7 " :(�--/	 p$� @�(� @�=� 5���� ?% Y-S6	 ;�( ��134-R"

?S�O �"� I( :(�--/	 p$� @�(� @�=� +(�% R���, #��G12( ��"�[	 +8>% .?% �7"E  m�
�D� C��17$��(� +�4�ZN �-6[	 y�J�( 8*�% .?S�O �T�� �	���B ?% �% ;-7I +�%��, +8>%

(�7 :�$c �1�% y�N ��"�[	 I( #��G12 ��-k.

(Musaoglu, 2000: 940) 6[	 H�4�ZN y$2 p$�-�ZN �+�28>4j7�8*�% .A-L6	
#�(� �7 Ac�l ���F �28>4 Y-X� @��, :�[107 R4 �% ��>	 ?��7I 8>K +�4 �$* .(Hayes, 

1999: 36) R4 H�T�8D4 �% A3M-� C� I( �1D, �X� �% �13��% ��"�[	 ;�( 8�$* :�[107 
�7 ��"�[	 @�$�� :�[107 R4 I( �*�� +�4�ZN ?��k "�--/	 @($>B ?% #$S �% �$O ?% 8�($	

�$* �-3G	 )*$� �--/	 �� " +�%��, .#�(� ?3��S7 +(�% I( �M� 8��% (81%( ?��7I 8>K +�4

 
1- Radiometric Correction 
2- Geometric Correction 
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?=S� I( #��G12( �% (� ��"�[	 $[	 @��, m����$qt +(�% " #��, m����$qt �$P$7 +�4 �� ��
��$[	 ?% ��$[	 @��, :�[107 R4 �"� I( HR4 ?% ��3� �T�� #8* �N( ��"�[	�#��G12( 

�7 �$*.

H�$* 5�DB( +��-3% ��� 8��% ?=S� " ��$[	 �� 5�1>, \�S� v�01�( +(�%
(Armenteras, Rudas, Rodriguez and Romero, 2006: 355)  ��c$[N ?Lc�� �k( 

-�	 " +�(��%��$[	 ;-% ���7I8*�% ���I �}� ��$7 ?=S� ?.�.2 8��% 5�1>, \�S� v�01�( ��
A67 I( ��,5�2 �O �� R, +�����--/	 @(E-7 �% �� �--/	 A%�X�-! +�4 A-�X I( ���I +�4

?��N�"� ��k �%�& +�4�-37 #��P WO�S	 " �4 ��, #��G12( #�-! " �4 .

��G12( ��"�[	 @��, m����$qt +(�% 5"( ?P�� :���.7 I(�7 ?, 8* #+�4�ZN 8�($	
" ��-S7 �--/	8>, w�l ��"�[	 +"� I( (� ��$[	 )N�K .

1 2

1 2

X a a x a y
Y b b x b y

= + +
 = + +

o

o

@F �� ?,x,y " ?- "( :�[107 R13-2 �� \�S� :�[107X,Y 8�8P :�[107
�7 8>*�%.

�7 :�$c ;�( ?% �L, :�$c ?% Y-S6	 ;�( �� ��"�[	 �28>4 �-6[	 8�"� ?, 8*�%
 (81%( I( #��G12( �%Header 5�2 ��$[	 H��"�[	���� mn2 " #��, ����S	 m����$qt (� 

?=S� I( #��G12( �% +�41
25000?=S� @�7I�2 �7$X� I( #8* �7$X� ��($B " �$=, +�(��%

?=S� +�41
500008* y�J�( @F +"� �% Y-X� m����$qt .�,� ?% yI� v�01�( ?, �2( 

�T�� U-,�	 ��"�[	 +"� �% 5�1>, \�S��di Hi�j "di�8* y�J�( .5�2 ��$[	��ee 
��$[	 ?% ��3� ��$[	 ?% ��$[	 m����$qt ?L-2" ?%����:�[107 H8* �(�.

5�2 ��$[	 @��, m����$qt +(�%���� I( ���% ?, 8* #��G12( (81%( �� 5�1>, ?ZS� 
?% ?P$	 +�ZNRMS1C� I( �1=-% ?, �>-7I 5�1>, \�S� I( C� �4 #8��D-X�% +�ZN "

1- Image to Image Registeration 



�ej �?��=�?7���% " �-�(�/P �=4"f� b �DLB +E��)#8`=�(��-�(�/P(#��D* Hij

�X�% \�S� �% @��, m����$qt ADB " w�l :���.7 I( 8��$% A3M-� y�J�( #��%"� #8��7
�7 8*.A, �������� �� " |��N :���.7 I( 5�1>, ?ZS� ��m����$qt +(�% 5�1>, ?ZS� 

�28>4 r2$17 +�ZN �% ��$[	 @��,i�/�e78* #��G12( �1 .@��, m����$qt +(�%
 5�2 ��$[	 ��$7 �� ��$[	 ?% ��$[	��ee ?% ���� I( j�8* #��G12( (81%( �� 5�1>, ?ZS� 

?% ?P$	 �% 8.% ?,RMS H5�1>, \�S� I( C� �4 #8��D-X�% +�ZN "ew�l 5�1>, ?ZS� 
�% ����� �� " 8�8*�i�28>4 W%�7 r2$17 +�ZN " 5�1>, ?ZS� �j/��m����$qt �17 

8* y�J�( ��$[	 ?% ��$[	 .���J�F I( ?S�O H�Lc( w(84( I( �M� Y-S6	 ;�( �� ?, +8>%
�I�( :(�--/	 " �2( ?. �Z7 ��$7 ��"�[	A3M-� +�8B +�4?Z2(" �&( �� �4 ��&F �%��

?S�O ��$[	 �% �%$LZ7�� �7 #8* +8>% ��&F ;�( @�$D� AX(8l ��P ;�(�%�>% H8��(�k
$LZ7���I�( " ����S7 8- $	 " �3�$�I�% +(�% vA3M-� +(�% 8�8P +�4+�4 �-6[	 ��"�[	 

?Z2(" �"� I( #8* C��E� �%��8* #��G12( ?��3D4 ;��	 .

%&�6 %�1 &� ��;? 3����@8 A
 1-�� B7? �1�C8 #+ ��;
 %&:;� �+  9 

?S�O ��"�[	 �"� ;�( �� �S7 R4 �% <L107 +����7I ?% \$%�7 #8* +8>%�7 ?3� 8�$* .
(Sader, 1989: 110; Linkie, Smith and Willams, 2004: 1811) �"� ;�( ��E7

�"� ?% ��3��7 ;�( �� #�-! " ��"�[	 R-3S	 H��"�[	 Y��G	 +�4 :(�--/	 p($�( ?, 8*�%
����	 �� A3M-� �4 +(�% (� �'(�( +�%��,�7 @�=� <L107 +�4 84� .��>	 ?� �"� ;�(

 A67 " �(8S7�7 @�=� E-� (� :(�--/	 p$� " �.-�O ?ML% :(�--/	 84� .

?S�O ?3��S7 �"� �� +8>% Y-S6	 w84 ?% ?P$	 �% (� ��"�[	 (81%( �4Ea�7 �"� ?%�RD
�4��*2?S�O8>%+#��a +"� �% mn2 "R4?=S� +�(�k ?S�O +�4 ?=S� ?% #8* +8>%
:(�--/	 ?SZ>7 ��$7 ?. �Z7 �7@($	 �2� ����.?%�LB ?M>�( w84 I( " �2��% Y-S6	 ;�(

��"F�% 8�"� U��0	 AT>P�4�78*�% m� ?S�O +8>% ?, y�J�( 8* rS� A7�* "� �Q, AT>P
�7 AT>P�-! "8*�%(Liu, Song, Townshend and Gong, 2008: 2222–2231) .

1- Root Mean Square 
2- Maximum Likelihood Classifier 
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�'()�(��;? D1�E8 %F&� G � H�
 ��� ���� � 9 � 9�IJJ #�IKL 

"� ;�( ��5�2 ��"�[	 �+�4��ee"����?S�O �"� ?% �Q, "� �� (81%( +8>%
?S�O �4��* RD�E,�7 +"� �% mn2 " 8�8* +8>% R4?=S� ;�( +�(�k ?S�O +�4 #8* +8>%

 ?SZ>7 :(�--/	 ?=S� ?%)AM*j(R-1��� �2� .

M�N�?�
 �����!� G�� A���
�

@$-2�k� w84j+"� I( H:�[0=7 I( �M� ?, �2( ;�( ��"F�% :�[0=7 ���2 ����S7
)-� �� �7 :�$c @$-2�k� ? ��.7 ;1N�2 Y��O I( ��M>�( ?, �$* �>-% ��-k.

(Tabachnick and Fidell, 1996) �7 �T�� :���B ?% �� )-� ��P ?, �Gk @($	 �>-%
��-.7 �-/17 C� ����S7�?1N�>* �$2�k� @($>B ?% ?, �T�� +�4�-/17 ����S7 +"� I( 

�7 H8�$*�7�"� I( @($	��, #��G12( @$-2�k� +�4 .��$7 ���7I C-13P$  @$-2�k�
�7 WX(" #��G12( R-4� �(�X �2��% ��$7 (� ?S�O C� �� ��$�B R-4($0% ?, �$* .?% yI�

 
1- Logistic Regression 
2- Regression 
3- Criterion 



�ei �?��=�?7���% " �-�(�/P �=4"f� b �DLB +E��)#8`=�(��-�(�/P(#��D* Hij

"� �-/17 �$Z2 I( C� �4 p$X" 5�D1l( ;--.	 +(�% C-13P$  @$-2�k� ?, �2( �,�
�7 ADB AS137 +�4�-/17 ��2( �% ?1 �l 8>, .?2 �% (� C-13P$  @$-2�k� ��I 5$7��

�7 @�=� AS137 �-/17 84�:

332211 xbxbxba)p(itlog +++=

�J>�( �� ?,log ( ) ln( )
1
pit p
p

=
−�J>�( �� Hp�7 ;�( #8>4� @�=� " ?13%(" �-/17 8*�%

�2( #��1�( s�G	( � �D1l( ?K �% ?&��l ?, ., ,1 2 3x x x37 +�4�-/17" AS1, ,1 2 3b b bU-	�	 ?% 
�-/17 U�(�' " AS137 +�4aWDP U��' �7 #8�$* 8*�%.(Aldrich, and Nelson, 

1984; Demaris, 1992; Pearce and Ferrier, 2000: 230) 

%��N� ���! 

#�(� A-L6	 �7 Ac�l ���F �28>4 Y-X� @��, :�[107 R4 I( ?��7I8>K +�4 �$* .;�(
�"�[	 I( �*�� +�4�ZN ?��k " 8�$* :�[107 R4 H�T�8D4 �% A3M-� C� �X� �% �13��% �

�7 ��"�[	 @�$�� :�[107 R4 )*$� �--/	 �� " +�%��, �--/	 @($>B ?% #$S �% �$O ?% 8�($	
�$* �-3G	 .���J�F I( ?S�O H�Lc( w(84( I( �M� Y-S6	 ;�( �� ?, ��$7 ��"�[	 +8>%

 :(�--/	 " �2( ?. �Z7�I�(mM-� +�8B +�4?Z2(" �&( �� ��  �% �%$LZ7�� ��&F �%��
?S�O ��$[	 �7 #8* +8>% +(�% v$LZ7�� ��&F ;�( @�$D� AX(8l ��P ;�(�%�>% H8��(�k

�I�( " ����S7 8- $	 " �3�$�I�%A3M-� +(�% 8�8P +�4 �"� I( #8* �-6[	 ��"�[	 +�4
?Z2(" C��E� �%��8* #��G12( ?��3D4 ;��	.

� 587 @(�T=4"f� �Va(�'���0	 �2��% (� U�#�$D>� ����c ?`L% 8�(�[% :�$c ?% +
��8B �+7-�0	 @(E�AT>P U2��% (� �4�#��a 8�((Sremongkontip, Ali Hussin, 

Groenindijk, 2000: 572) "� "(8P :�$c ?% ��/	 8c�� --AT>P :(�2��% (� �4�
#�$D�8�( .(Musaoglu, 2000: 941) >�D4-;Songer, Aung, Senior and DeFries, 

2009/; 1007) /	-- "E� :(��AT>P )*$� �Z2 2�k� :�$c ?% (� �4-N @$bZ�2��% b�
"(Geoghegan, Schneider and Vance, 2004: 357) 	b�0�AT>P U587 �% (� �4

Logit #�(� y�J�(8�(.
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(�% #8* #��G12( 587+�0	 �AT>P U�4+587 @(���2�( 2�k� -13P$  @$-" #�$% z
�1��3G	 ~-( ��(�' ?% ?P$	 �% 587 ;���@�=� ��(� ?a .X(" #8>4�-�� ���0	 A��� U

AT>P�4+7 @(���2�( �8*�%.

	 ;�( ��b����[	 :�$c ?% Y-S6dA3M-� 8c�� >7 +�4b* H�}� ��$7 ?SZbA7�
AT>P#8* U��0	 ?, ���4 AT>P " 8�(#8��7 �%�& ?, ���4 H8�(�7 v�01�( (� " R->,

 " AS137 +�4�-/17 @($>B ?% (� �4�12"� E,(�7 I( ?Lc�� " ��P HU-* Hp�G	�( +�4�17(���
�7 �}� �� ?13%(" �-/17 @($>B ?% (� AT>P U��0	 y8B R��-k .Hp�G	�( ?, �2( �,� ?% yI�

+"� I( ;-7I ��(�k$�E-� +�4�17(��� @($>B ?% A3M-� �4 ��P HU-* �>6>7 7@(E- +�4
���% ���% :�-LDB r2$	 �4�12"� E,(�7 I( ?Lc�� �17(��� " +�17 ?�2( #87F �2� .A, ��

A3M-� ?. �Z7 ;�( �� �2��% �6	 +�4d��e�2( #�$% A3M-� .;�( �� ?13%(" �-/17
AT>P U��0	 y8B ?. �Z7�7 �4 �8B "� �% ?, 8*�%�"�#8* #�(� @�=� �8B @F �� ?, 8�(

�@�=� �8B " AT>P U��0	 y8B #8>4��@�=� �7 AT>P U��0	 #8>4� 8*�%.

#�(� +(�% C-13P$  @$-2�k� +(�P( I( m� ?Lc�� �-/17 ?Ll�7 ;- "( �� #8* �,� +�4
 �% �%(�% �N �"�J7 �$��% �% �4�12"� E,(�7 I(ei�/e�� "��/�p= �� " #8* ? ��.7 ��(" 

5"8P C� 84�* ?7(�(j×j�7k ?, R-*�%#"�)-� �% U��0	�-! " U��0	 +�4 y�J�( �>-%
#8* ?3��S7 �T�8M� �% 587 r2$	 ?1��k 8�( .%?+�$O @(E-7 ;--.	 �� 587 �-2�3l ?,

 AT>P U��0	��/�j%�%(�% AT>P U��0	 y8B �kf�" "i�/�j%�78*�% .%?�L, �$O
 587 E-��j/�j%A3M-��12�� ?% (� �4 C-MG	 #��, �2( )Y%�Z7 AM* �(.��AM* +�4

��D� ��Ic��D� " #8* U��0	 A3M-� �>.7 ?% n�2( #8=� U��0	 A3M-� �>.7 ?%.

�'()I(%&�6 G#�? ��'�. ��;
 �&N�� ��@N� H�
#� +#�# -� ��
  9) 9 N�#� <O��� -� %�P = (G�� %
 



�ee �?��=�?7���% " �-�(�/P �=4"f� b �DLB +E��)#8`=�(��-�(�/P(#��D* Hij

7 ?Ll�7 ;-7"� �� "b% �% p�G	�( �-/1b�%(�% �N �"�J7 �$���je/j�j "��/�p=��(" 
% H#8* ? ��.7 ?+�$O AT>P U��0	 @(E-7 ;--.	 �� 587 �-2�3l ?,dd/��%�kf�" "

�%(�% AT>P U��0	 y8B�j/��%�78*�% .%?587 E-� �L, �$O��/�d%A3M-� ?% (� �4
�2( #��, C-MG	 �12�� )AM* Y%�Z7 i(.

�'()Q(%&�6 G#�? ��'�. ��;
N� H��#+ +#�# -� ��
  9 �&N�� ��@)R 	8�� (G�� %
 

�%(�% �N �"�J7 �$��% �% ���-�(�/P ��P �-/17 ?Ll�7 ;-7$2 �� mn2 "e��/�j"
��/�p=% H#8* ? ��.7 ��(" ?+�$O AT>P U��0	 @(E-7 ;--.	 �� 587 �-2�3l ?,
��/��%�%(�% AT>P U��0	 y8B �kf�" "��/��%�78*�% .%?587 E-� �L, �$Oed/��%

A3M-��2( #��, C-MG	 �12�� ?% (� �4 )AM* Y%�Z7d(.

�'()S(��'�. ��;
 %&�6 G#�? �&N�� ��@N� H���� +#�# -� ��
  9)A1 �=��@? B7? (G�� %
 

8=� ? ��.7 ��(" +�T�� �-/17 �-4 ?Ll�7 ?2 ;�( I( m� .#8* #�(� @�=� U-	�	 ;�8%
	 y8B �� " U��0	 @(E-7 �� H�-/17 ?2 ;�( ��>	 ?,AT>P U��0#�$% �&$7 �4 8�( .U�(�'
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5"8P �� 587��2( #8* ?q(�( .AM* ;->�D4e?% E-� �7 @�=� �L, �$O 587 ?, 84�
�2( #��, R-3S	 C-13P$  @$-2�k� �� AS137 +�4�-/17 ��2(�% (� ��L3M-� �$,�7 .

I( 8>	���B 8��(� �(�X ? ��.7 �� ?, �LS137 +�4�-/17 #�N��% :2"� I( ?Lc�� �4�1(D) H"
p�G	�((E) ���-�(�/P ��P "(A).

G#�?)�(M�N�?�
 �����!� G�� D1��T 

M�N�?�
 �����!� G�� D1��T ��@N� 0 � 

����/�D)�4�12"� E,(�7 I( ?Lc��(
��e�/�E)p�G	�((
��j�/�A)��P(
�e�d/�{Constant 

�'()J(U��&8 ��+��� ��'�. ��;
�
  9� 9��@N� V ��M�N�?�
 �����!� �+ �&N�� 

��E% 5�D1l( ;�( ?���>K ?, #8* #�(� @�=� �S�( �$67 �� I( �	d/�A3M-� 8*�% 
�2( #8* U��0	 A3M-� :�$c ;�( �-! �� " #8=� U��0	 .@�=� E-� �(�$D� �$N +($167

�7 #8* C-MG	 �T�8M� I( #��1*( ?% A3M-� 8>K " �12�� ?% A3M-� 8>K ?, 84� 8�(.
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�1��La ~�2�k� 587 -@$C-13P$ (�' ?% ?P$	 �% �#��D* 5"8P Y�O U�:�$c ?% 
I��7�8*�%:

�7 �1D, U��0	 �4�12"� I( ?Lc�� )�(E�( �% I( �M� ?, �2( �>.7 ;�8% ;�( " �$*
�LB;-7I ?% AT>P A�8�	 8[X ?% @F U��0	 HAT>P U��0	 �Lc( +�4 " +I�"�=, +�4

($>B ?% v$K I( #��G12( ���2( @�-q�12"� r2$	 �N$2 @.

�7 R, U��0	 @(E-7 p�G	�( )�(E�( �% :�B�G	�( �� ?, �2( �LB ;�8% ;�( " �$*
 " v$K ADl Hp�G	�( :QM=7 A- 8% AT>P �*(��% " WZX #E-T�(!-#��7 )4�, 8%��.

��P �� �1D, U��0	 �%�! +�4�2( .%?�%�! U-* ��P �% �l($� ?M>�( A- �
��$D.7% �=� �7 �EN ?K���� ?�% ?K���� I( �*�� �%$O� I( " 8>*�% ;-D4 ?% " #�$% #��%

 I( @$K A- � ;-D4 ?% " �2( #�$% R, ��-3% �LT>P R,(�	 UL!( �%�! ��P �� A- �
 :�$c +���I U��0	 " #��M� ��(8>K �--/	 p$DJ7 �� ?1*(� �D, ��-3% R,(�	 �"� ?1*�k

�2( ?1��T�.



�2��%z-13P$  @$-2�k� 587 ��AT>P U��0	�4#��G12( �%... ��e� 

W
 ;� 
1- Aldrich, J.H., Nelson F.E., (1984), "Linear Probability, Logit and 

Probit Models", Sage University Paper Series on Quantitative 
Applications in the Social Sciences, Beverly Hills, California. 

2- Armenteras D. Rudas G, Rodriguez N., Sua S. and Romero M. (2006), 
"Patterns and Causes of Deforestation in the Colombian Amazon", 
Ecological Indicators 6 pp353-368. 

3- Brown S., Hall M., Andrasko K. Anf Ruiz F. (2007):  "Baselines for 
Land-use Change in the Tropics: Application to Avoided 
Deforestation Projects", Mitig Adapt Strat Glob Change, no. 12,
pp.1001-1026. 

4- Coppin R. (1996), "Digital Change Detection in Forest Ecosystems 
with Remotely Sensed Imagery", Remote Sensing, No. 13, pp. 207-
234. 

5- Demaris, A., (1992), "Logit Modeling: Practical Applications", Sage 
University Paper Series on Quantitative Applications in the Social 
Sciences, Newbury park, California. 

6- Desclee B., Bogaert P. and Defourny P. (2006), "Forest Change 
Detection by Statistical Object-basedmethod", Remote Sensing of 
Environment, 102, pp. 1-11. 

7- Geoghegan J., Schneider L. and Vance C. (2004), "Temporal 
Dynamics and Spatial Scales: Modeling Deforestation in the 
Southern Yucata’s Peninsular Region", Geo Journal, No. 61, pp. 
353-363. 

8- Hayes J. (1999), "Remote Sensing for Monitoring Land Cover and 
Landuse Change in the Maya Biosphere Reserve", Thesis, University 
of Maine, Orono. 

9- Linkie M., Smith R. and Willams N. (2004), "Mapping and Predicting 
Deforestation Patterns in the Lowlands of Sumatra", Biodiversity 
and Conservation, No. 13, pp. 1809-1818. 

10- Liu D, Song K, Townshend J and Gong P. (2008), "Using Local 
Transition Probability Models in Markov Random Fields for Forest 



��� �?��=�?7���% " �-�(�/P �=4"f� b �DLB +E��)#8`=�(��-�(�/P(#��D* Hij

Change Detection", Remote Sensing of Environment, 112, pp. 
2222-2231. 

11- Macleod D. and Congalton G. (1998), "A Quantitative Comparison 
of Change Detection Algorithms for Monitoring Eelgrass from 
Remotely Sensed Data", PE & RS, Vol. 64, No. 3, pp. 207-216. 

12- Mahapatra K. and Kant S. (2005), "Tropical Deforestation: A 
Multinomial Logistic Model and Some Country-specific policy 
Prescriptions", Forest Policy and Economics, 7 pp.1-24. 

13- Muchoney M. and Haack N. (1994), "Change Detection for 
Monitoring Defoliation", Photogrammetric Engineering and 
Remote Sensing, No. 60, pp. 1243-1251. 

14- Musaoglu N. (2000), "Multitemporal Forest Change Analysis, A 
Case Study: SARIYER Region", ISPRS, XXXIII, Part C7, pp. 939-
945. 

15- Pearce J. and Ferrier S. (2000), "Evaluating the Predictive 
Performance of Habitat Models Developed Using Logistic 
Regression", Ecological Modelling, No. 133, pp. 225-245. 

16- Puyravaud J. (2003), "Standardizing the calculation of the annual 
rate of deforestation", Forest Ecology and Management, No. 177, 
pp.593-596. 

17- Reusing M. (2000), "Change Detection of Natural High Forest in 
ETHIOPIA Using Remote Sensing and GIS Techniques", ISPRS, 
XXXIII, Part C7, pp. 1253-1258. 

18- Sader A. (1989), "Multispectral and Seasonal Characteristics of 
Northern Hardwood and Boreal Forest Types in Maine", ASPRS, pp.
109-116. 

19- Sader A. and Winne C. (1992), "RGB-NDVI Colour Composites for 
Visualizing Forest Change Dynamics", International Journal of 
Remote Sensing, No. 13, pp. 3055-3067. 

20- Songer M., Aung M., Senior B. and DeFries R. (2009), "Spatial and 
Temporal Deforestation Dynamics in Protected and Unprotected dry 



�2��%z-13P$  @$-2�k� 587 ��AT>P U��0	�4#��G12( �%... ���� 

Forests: A Case Study from Myanmar (Burma)", Biodivers Conserv,
No.18, pp.1001-1018. 

21- Sremongkontip S, Ali Hussin Y. and Groenindijk L. (2000), 
"Detecting Changes in the MANGROVE Forests of Southern 
THAILAND Using Remotely Sensed Data and GIS", ISPRS,
XXXIII, Part B7, pp. 567-574. 

22- Tabachnick, B.G., and Fidell, L.S. (1996), "Using Multivariate 
Statistics, New York: Harper and Row". 

 


