
����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !"#��)%(/�	'(�	) *+,- 

��� 

��.��	���	/ ���.� 0	�
��.��	� .
ETM+") 0"1 ��!�2 3	4�� 5�46 5�

"89
1:;.�. �5<'=�� .
:�)>� ) "���� 5�?	@�
	A6 ���B :��� �?	C :�.�D6�	� (

@? E����F�*G�H�. >F�1 
*�� G�I��	� D�J� B��1 D�D6��*

�D�K# 

��.� 0���	/ ��	���. ��L
� 5� 	���.��	� 

.�D
M
�ETM+ �!�2 3	4�� 5�") 0"1 �89
1 :N;.�. �5N<'=�� 
.��DNB �� �N)>� �

G89
1 �6	/�� E�. ��.� 	��O� �� �;.�. �. ��9
1 ��)>� ��	A6 ���B 3	�	F)�. �� :D
'�>P �.>/ 5�?	@� ���� ��� �?	C .RS) 0"1�T

�D
���S) �RS) U�� �. >��D
� T�	� �)�. 5��	� >�P
��/� �D� ��.�	F)�� 5� D! ��	F'�. �	@= �.V
��� 5��96	���	N�� 3	��>� E

-,/W2�	'�.� �� 8(A
��R� X	� �-X/W2�	'�.� �� 8(A
��R� Y	� ���Y 0�� 5� .� .
A) �.�ZPANSHARP[>) 0"1 �\�;� ]

	�D6	�
�^. �)	��>A6	2 D6	� ��D! ��	F'�. Z.") ��L
� 5���/.� 5�46 5��� 0�
�� 6 U�� �. �.�>� 56
��	S) �56� 6 3	�@/ 	� �L
� �Z

�	'A�
D! ��	F'�. .�� �>� �.���'=�� �G5<'=�� 
.�)>� ��5��.�
� �� �AF) �	��>P ��	F'�. 3	4�� Z�D.5�� M� 
.�	6	[ �. 	�8�	! 

	�D6	�
�^. �_=	! G	�
P��	�NDVI  �NIR(IR/R)5F?�� �	�
VM) �. 8^	B ��. �5F?�� 5	�
�^. �D
� 54�� 0"1 
��.� 	����� 

0�>P �.>/ ��	F'�. .�	6	� %	O'6. �	���= U�� �. 	�56� 6 � �D! ��	F'�. 
D6	� 5
�"� ]��>) %	O'6. 0"1 	N� 	N� �N ���) 
�. ��	F'N�.

_=	! 	�D6D! ��	���. 3	4�� 
>�`2 a�KF) 
.D
� 54��
�S) ���9?. 	� >�� �	 'B. >b[.DB �' M� �� �. ��	F'�. 	� �N^. ��.� 5�� ��

>)[����[ 0R^ >b[.DB 5[ 0�>P �	M6. �	� .� ���.V-c%	2	[ _=	! �e+/W�^. ��.� 5�� M� �� .� ��� 6 8^	B .� 5� 51�) 	���.V

 �� �D�Y 0�� 5��	��	
��D
� 54�� 0R^ �	
G��.� 	�
�^. ��D
M
� ETM+ 	 6 0"1 �	
�� >� 56	P 5� f!�2 3	4�� f
�� �>� ���

� �.�.� 5�?	@� ���� 54@
� �
��	/ ���. g��'� 0��	��>P �D.`?.��.�)	� �E�. ���AF) 5� �.D/. �	 N� ��N 6 5N4@
� �� fN!�2 3	N4�� Z.

�� 
#�U�� �	 �. E	�
 A) ���5���L
�� 8=.D) f�	[ �F��� %	)�	� ��� 5
E�. 2 h�	
� 56�P��	"
�����!.

�i.� 
	� 
D��� :�D
M
�ETM+ 4�� G�!�2 3	�89
1 :;.�.�5<'=�� .
D
� 54�� G�)>� 
�� G�	N 'B. >b[.DNB �D

[ �	N��	
�N��	

54�� 0R^ D
�
	A6 G:��� �?	C 

5�D4� 

���� 	
�� 
�� ����� �� ������ 	��� ������ ���
 �

��� �� ��� ��!� �""#��$%& �%�� ' $()%�* +,�%
�� .$%.� 

/�#0 1  1� 	�����2%3)��� 	
�� 
�� 5��� 673(9� 1� '

:.6 �� ��;�*�� <�=�= 1 ,
�� 3���
��> )��?�� ��;�*�� �@�A ��A �� (����.��?�� '���� ����B+,C�*�� 3D�E7 F ���B���,*9�� +���*�� ���� B

G.$& ' ���H �� +���� B�'� 9� 	;�� ,
�� I��
��� ���J= B�9�'��� ��J� K��9' BK�LM7� ��'H 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


������ ��	
� � 
���	�� ��
� � ��� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��N 

3O�� �P*)�3?).9 Q��= 	�� 1*�R ��'F%���� 3;.�,= ���S=

 (0�!� �T� �� 35��� ��K����S= ' 3*�)*� �#���3(��TH ��%! 

�� ���� +�?)R $?!�� �',#� �� �%� U%� 1%�5� 67�%�� �� ��

' ��! ��.�� 1*��� U� ��(%��V�  K�%L�O=�� �%��� �%� )��

3WM�. F=��� K�'�;�(+��� ���%* (%��.1%  B3.�%� 9� �%�0� 

���%
� X.��%
 ' 1%Y�L 1%  $Z�� ��[ +�R ' �Z�� 3��?��

 ' 3*�?)%��� F%O=�� 67��� �� 3��5W� ' 3&��R�.��& U%� $�%��

 �%��S= �%  ��?)� K��P* ��Z�� B9'� 1  K�LM7� 9� +��O?�� \,L 

R 	
�� K�"E7���3+�'� �� �H ,%*'� 3%���  '�%� 3*�%�9 �

�%�' �%��� ��%�� ���%.� 1��*�  ���  +�=�� ���,%* �.+��� �%� �

+������ ��3R].' �  ��BF�%�' 	
�� 
�� ��P* ��! ^�! �

' UP�� ' ����Z= 	
�� ���  ���� 3*�Z� ' 3O�7 _�ZO= ���= 

<���� �,.,� K�*�Z�� ��  ���$.� ��P�� (%�� 1?!�� U���& 

):(.+��� `9���%%� �%%  �%%�+�����%%� 3��%%W� ����,%%�  1%%"E7 '

a�= ���H _�� 1 35��� �3%� ��%= ��%
�� K�%"E73�%  �� 

I��� ��?��& ����� 3. 1%*�R 1E5[ �%�� �%� 3�� K'�%O= �%. 

+�'� �� �H 3���  �  ' +���* _�ZO= 	
�� U���= ��3*�%�9 �

K����S= �������2%3)	
�� 
��(3O�� �. )>�O%�	%
�� ((

���* bc�� �� �H "#= 15�� 9� 1> �+,
 \�;*� K�"3���= 1 �

'�� 1D0���.OY 	(���� �� ���d�� 10,?D� �d'��%� ' e3

���� �� �%�����%> f�%[ )I�%R�9 (��%�* +��%
�):'�(.

*�""#�3P*%�C%��5��9 ' �g��%= �3��� �%  %� )%O= (���%W� �3

+��� ���+������ ��"7��� ��3R 	
�� �  ���3S?� �P* ��9�%� �

R F�������3��%=�>� �%#� ')Ecotone(�W�,%A 1%  (%J� B

�E?
� �,*��� �
�� K�"E7 ��'H �  �� +3>�= �+���* ,,%*�):h(.

U� %���CO= $%�%@��� i31%j?!�� ��%D=�� '39�=%�a�%��

5���31 ����L .C3E7 9� 1%0�& ' 9'�> 1D0��� �� 	
�� K�"

*�(�� +,
 \�;*� �)k(.

+��� �����W� 3+,�;�� 9� �Y�A ETM+ X%��?� l�@' � 

*�C�3)Gm�=�N��,%*�  �� �?� ��7 ,%��%O3(CO= '%�7 i�%O3

<%%����)n7 ,%%�� ,%%*�  �%%O3B%%.%%=���A ,%%*�  i3'%%. ,%%*�  i

=��'�C*���i(5 �W�+�"0�%  (oE%���� 3CO= 1%D0��� (%J� �� %�i

=�a����
�� 3(�� 1?!�� U���& ):G(.9� +��O?%�� ���%= $%.� 

5 �W�(��R 	%
�� �  XE=�� K�D0��� �� %���3*�%""#� X%��= 3

P*�> ��' $Z�� ����)GNNN ('' ��?0��*�> U�����%> >�= ���%� %� ,

(�� 1?&�R ���W )::'h(.��$.� "#=��D= p,� 6.1%�M> 1� q

��E� �  +,�L�'� \�& .�3���9H '���%= $%.� +��� �%� CO= �� %�i

�D= K�"E7.��  +,
 q."L 1%  %� 5C*��%& +,�$+��� 9� +��O?%�� �%��

;���'�3CO= �� �A \�& i�=�3R�B����3���=,*1 ���%�L .%C39�

,�  1"E7 r�7�@��� 35��� 3 1��
 1?&�R ��>)�(.

U�� � �.�� 	�

5�?	@� ���� 54@
� 

�c  ���
 1D0��� ���� 1"���3�"= (A�)� 1  .E3k�N ��?C� 

��%c?O� '� 	c  9� '� ��� 	
�� (#= 3@��� 9�)\�%* �% 

 ���5� 35#� (�Z* ���,5��� l�7 9�–3%@��� �%�* ' �'� U0�t 

��u%0� r�& ��� 3W�
 1�0� 3J?�� 3D=�� 3%� ,%
� )G(.0�%��

r�& 
�� f�c?*� $.� �H �� +,
 �>v 1*�R 1� K�"E7 1> (��

 K�'�;� ��.,C.' 1?&�R ���W �� $.� ��* ���.S= 	��K�%"E7 �

�� ��.1�#Y i)Scene(��C�� u�.(�� 1?!�� �.$.� � ����	

(&�R ���W 1��= ���� 1"��� f�c?*� 9�.$%.� /�%#0 9� 1%"���

,�.�.?3�%Z* ��?%��J
 3%D�E7 F ��� +���� 3t�O#?�� +9�A �� 

���,*9�� ��?�� 3D�E7 F ��� �� +���� �P* �.9w���� 3�,
�  .

%%  1%%D0��� ���%%� 1%%"����&��S� ��%%7 $%%��3.338353 ′′′°'

450453 ′′′°W�
 3&��S� x�%L %��3.402236 ′′′°'159136 ′′′°

0��
 x�L33=�y%?c� 1ZE%
 �� ' 1?&�R ���W UTM �'9 �� 

)1"��� (��(�� +,
 FW�' )�Z
:.(
�%� 9� Q�%O=�� �W�,A

��.�:n�N �H �z>�,A ' �?� G�nN �?� 3�,
�  .�z>�.1%"��� (

�����
�X��?� <�Nw�h,Y�� 3%� ,%
�  .%?!�� 	%
��3

1j?!��' ��"��� �',A 9� 1Gm �� 1*�R 3C�= �9� 1%> +,
 �

�J*H 15��3���= `�� 1 �.)Fagus orientalis Lipsky(9�%�� B

)Carpinus betulus L.(��%0 B.)Carpinus orientalis Miller(B

'9�%%%� ,%%%�5  )Quercus castaneifolia C.A. Mey.(B��'�

)Quercus macranthera Fisch. Et Mey.(3%% MR B3%%5��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


��.� 0���	/ ��	���. ��.��	� 
	� 
.ETM+ 3	4�� 5�46 5�") 0"1 ... 

��: 

8A!*.�/�� 5�46 ��S) � 5�?	@� ���� 54@
� 0�[>) �� �Y >�96� ]�ETM(4,3,2) 

(Pyrus boissieriana Buhse.)�� B�9�%� )Juniperus sabina L.(

O� '��>�> ,.)Acer hyrcanum Fisch.& C.A Mey(��> +��
�.

��.� 	�
��	F'�. ���� 

+��� ������� �+����c  6�"#= �� +��O?�� ����39�.�%& i.U

�y=.+,�;�� 9� �Y�A �ETM+ (%�,�0 +������ k�� ' +��%  

3*�J� U?)��WGS84  �u%R�� :n� q%.�� '�h+,%
 F%W�' 

(�� .��%� 3%� +�%� \� 3%� �%  p��y� +��� u!� {.��=GNNG 

��%%� +�%%�����! UJ*�%% ��  ��M�%%�:�m:�%%;� �%%
��! �,�

3%%� ,%%
� .U%%� %%���$���%%&� \�%%* 1?)%%  9� �%%@�A 1%%D0��� �� �

PCI- Geomatica- version.9.1 1%%  ���%%�L%%#� �5%%Y� X3

`9���� ���'� �  +,
 \�;*� �+��� ����y= .��,
 +��O?�� .

9� �����7� <)� (J� 1 $.� ��?��%.��� ��?�� 1  \�,W����

+��� ����R ���&� \�* �� �J*H 	.��* ' 3.���R��  9� +��O?�� �  ,..

�� $.� +��� 15A�� ��3R,%
 +�� +�� �%�P* 3.�%���! /�%#0 1 

)Striping & Banding(B�.9 ���! U�1?�� $?&��* ���W �%� �

' $Z�� |��! U� ���%� �% � �%�P* ��%� ��%���;���* $���

,�* +,���� �J*H �� r�& ����� ' 1?&�R ���W 3��� .

RS)��D
� T����.� �	k�. 	�

3���  ��P�� 1 +��� 3%�,�� (%�O�� B�%� }��c?%�� 1%  \�,%W�

 +�� H 1ZE
 ��* ' ����� 3�#�� |��! ��1%"��� 3��%W� 1�"* 9� 

�'� �.�y= �  ' +,
 U�,
 �9�,*� )�C
G.(

35L J= U[��+��� 1��#y= 
�� �� �K�#1G)9� 1%?&�R �  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


������ ��	
� � 
���	�� ��
� � ��� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��G 

8A! J.�D�6 T�RS) >��S) f�	 6 )l?. () >��S) ��D! T�RS)%(
�� �. m2 5�?	@� ���� 
>� 
�.D6. ��5�.>�Y 5A�! 	�

�&.�@ ��+��� 1���(B�,�� ��?�> ��L � 3� ,
 bc�� �*��3

��! 9���,�� 3� �� ��)C ����y= .� 1> ���� ���' ���H ���

 �?��� �����#� X�� �"= .�EkN�?%��� �� ' �?� ���%#� Y�%� 

�',AGGh,
 ��'H �  �?� #y= �u0��,�� 6 ��= ' 
3+��� �%� 

1�"* �  ���K�'�@ ��E� .(&�.

�� $.� �,%� 9� +��O?%�� �%  �=�� 3�,�� 
�#y= `'� 6�"#=

3L�O=�� 3��W�)Digital Elevation Model (DEM)(1"��� 1 ��%� 

,
 1?&�R)n(.1� 1Y�L 3L�O=�� Q��= ' pM?!������%�v 1%� 1*�R

 �',A 9� ,
:kNN �=',A�G�NN �  �� ���.�� 
�� 9� �?� 3���%�R

 (%�� ��J�� 1"��� �� 1� �H 9� 15Y�A �,�5  ' 3?)� pM?!� ��* '

f�c?*� ~L�  $.� ,%.��R 3%�,�� 
�#y= (J� `'�)n(.�%  �u%0 

��,D= f�c?*� G� 3���9 ��?�� 1�"* 
�%� \��= �� <���� 	�>��� � 

���#y= 1  \�,W� ��,�� 
3� ��%�! ���%�� ' +,
 %.$��*�%�� 1�

K�D ��)RMSE(���%D� ��%?�� |�%"* 1%  |� �� nm/N�� �)%Z�� 

�?������#� X�� 'n�./���?��� �� �)C���#� Y�%� (%�� 1%  

,�H .'� 9� e��9�,*� U��1��� H 1CE
 �,;� ���%  <%���� 6 �%�= 

'���y= .c�= ��,
 +��� b)�C
G.(+�%J  ��%P�� 1%  �%�R�9�

CO= ���= �z>�,A�i*�C�37 '�O3�� +��O?%�� ���%� +��� 1%L��;� 

,�  1"E7�3*�%Z� l�%@' �%  3E���= �.�y= ��;.� 'Gh/:��%?� B9�

>�= ���L��+��� l�%@' <�%�)Data Fusion(��%�0� �%  .��%>��! U?

PANSHARP ,
 +��O?��):m(.

")��/.� 5�46 5��� 0�
�56� 6 .


���D� �.�y%= �%. 1�%"* (#%Y ��%�  1".�7 $.�= �%  1%� 3%?W' 

+��� ��1).�"� 3���9 F��� �3%� ��%
 
�%� 9� �,%Y�� 1%d��� B

1� (�� �.�y= �. 1�"*1 ��7 (�� +,
 �,�  1"E7 
�#Y )�(.

�� $.� "#=�9�� (J� 6. �31�%"* (#Y �%��+,%
 }��c?%�� 

J= 1  \�,W��DW�' 1�"* 1��9 (��3,
., .1ZE%
 _%. 9� ��P�� $

' UP�� 3&��y= �����  1*��* _%. (A�)%� �%  1%*��* K�%D�W

 ,.��R +��O?�� ��?Z�.1 $.� =�=�1ZE
 <����%D � � �kN ×�kN 

J= �?��' 11*��* F.9�= 1  \�,W� ��,
 1"��� �� )�C
 �.(

9�  (J�. �3� 9� ���� �� 1*��* |�"* �DW�� U?)�(%.f�

*�J�3)Global Positioning System (GPS)(,%
 +��O?�� .��

$.���� +��?%�� '� 1D0GPS �,%� Etrex-Vista +��O?%�� ���%� 

,%Y�� 1%� �',%A K,%
 �%  1D0��� ���� 1"��� ' 1?&�R ���W

����  1*��* (#= 
����9��3(&�R ���W .

�� $%%.� 9�%%��,� ��%%P�� 1%%  ' 1%%D0�����%%
�� K�%%"E7 3

����w1j?!�� ��F=�� '�.WM3D� 9� �'� \�& ��.�3+��O?%�� 

��R.,.1 $.� �%Y �%�E� �%  1%> K�����%�.+9�,%*� ' 	��%�R 

�9 1*��* K�D�W��31*��* B��%@��� ���%
 1"E7 1� 1  3(%#= 

	
��  �� �Y��L3?!�� \�& �  3B%@��� 3���� �<%0�[ \�%& 

1j?!�� ��@��� '3D=�� 3)R ���
 �J�=�O5L ����31=�  '��(

^�y?!�.(&�.

N N

q0�f

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


��.� 0���	/ ��	���. ��.��	� 
	� 
.ETM+ 3	4�� 5�46 5�") 0"1 ... 

��� 

8A! +.	 6 ��/.� �� 56	P 5� 3	4�� f��� 0�
�56� 6 .


� ��2 3	�U�.�>2 f

��P�� 1 $.� �!�,%= 9� f�%�?�� �%  ' �?�%�  (%W� �  ���?  1�

 * ' ��%%�* �,%%�  1%%"E7 \�,%%W� B��%%.9 3%%O�7%%�0� 1%%  �%%� ���T�%%= 

b!�
 ���R���39�%� ��C
H �� �R 	%
�� �%?J  %���39� B

��b!�
 �� ���R q5?c� %���3b!�%
 B�%��NDVI )�%.$

1%%� �� 9� b!�%%
(BAND4-BAND3)/(BAND4+BAND3) 

� (�� 1 3H.,.('NIR (IR/R) )�.(E)%* �%Y�A b!�
 $

,%%*� �(BAND4/BAND3)%%� 3,%%
� .(1%%  ' +,%%
 1E%%��#�

,�  1"E7 (J� +��O?�� ���� +��� 1L��;��,*,
 1&�@� .

���%� ���,%*�  3%O�7 K�%LM7� �9�%� +���%& ��%P�� 1 

35Y� ���,*�  ���
 6�"#= �� +��O?��ETM+ ,W� ���%�� 1  \�

 1%O0�� 1%.�;= �%� 35%Y� �(PCA))Principal Component 

Analysis (,.��R .��?*�1;$.� 1O0�� �. ��,*�  ��L ����;.� 3.

3� ��
 ,%Y�� $.�?�%�  ����� ()%c* 1%O0�� �%J*H $�  9� 1� 

1.�;= �� +��O?�� ���� ���,*�  _= �  e*�.��' 3%� ,%
�  .�u%0

 �,*�  ���  ��  _. B�� '� 3%d�� ��)�BGB:(ETM �%�.� ��%  '

�%%��W �'��%%� ���,%%*�  ���%% )kBhB�(ETM 1%%.�;= 1%%  \�,%%W�

1O0�� ��1O0�� ' ,
 35Y� ������,*�  ����L 1 \�,� �� �'� �

,�?&�R ���W +��O?�� ���� 3L��y�)�(.

!� 31*��* 1 |� �� K�LM7� ���5D= ��3)� ��,D=�B�)C

���*��� `9�� $�*�  �� �)C��,��B�BG D� p��#*� '%���(��

�',� :(�� +,
 }�� .1%*��* lM%Y� ' f�c?*� 9� e� �%� �

%%���  1%%  \�,%%W� \�,%%W� 3%%��5D=3CO= %%�u%%� i.���%%  K�%%"E7 

1y!�
 ��,.��R ��.u� _�ZO= �.b!�
 ���+,%
 +��O?%�� 

����=�  15Y�& ���
.�)Bhattacharya Distance(�E= '.��"?*� $

.1?&�)Transformed Divergence(��  .���,%*�  f�%c?*� ��� 

 �,�  1"E7 (J� <����B��%>��! ��?�� 9� ��%*�> f�%c?*� �%� 

)1 \����CHNSEL ( D� 9� +��O?�� � �CO= ���u� i.���%E= .$

%?O� 3)Pair wise Divergence(��R +��O?%�� %.,.r�%& ��%�D�

 �%P* �� 1%L��;� _%. �� ��,%*�  (O� ���  �� $.�E= $.�?��

3� ��%�R.$%.� 1%"E7 (%W� ��%�D� KV�%A $.�=,%  �� �� �,%� 

)$.�E= $.�?�� (3� �z��,A 1 ,*��� .+,
 1;�?* �,*�  1L��;� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


������ ��	
� � 
���	�� ��
� � ��� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��� 

��D1 *.5F?�� 	�
�	�Y 
2 �.D�) ��8(A 	�
56� 6 	�
��) � �. ��.� 5�� M� �� �� �^��D! �	k�. �

5Y� +��� 1L��;�3 +,
 \�[�� +��� 1L��;� 

	
�� Q�* ,*�  ���*��$ D� p��#*���� � ��,D=��)C �� 	
�� Q�* ,*�  ���*��$ D� p��#*���� � ��,D=��)C ��

G �G m:/N G �G nn/G GNk 

� GG �G/N � Gh �:/�

�
��

�
)

?!
��

3( � �N nm/G

hG 

�
��

�
)

?!
��

3( � �� :�/�

G �� n/G G �: n/�

� �: �/h � �� �m/n �:k 

1j
?!

��
�

� � �n �G/k

:�: 

1j
?!

��
�

� � �� :m/h

G �m Nk/� G hN ��/�

� hm mG/h � hn n:/k hkh D=
��

3

� mk :N/�

:kn D=
��

3

� m� G:/�

9� $.� �%  �� |M?!� $.�?��  1� 1"E7 '� �,�  1"E7 ���  ���D� 

U� (�� <���� ,*��� ):�(.

?* ���1;$.���� 31%  q%�L �  '$%.� 7 Q�%�= 1%>�%O3

$?%&� V�%  9� F*�%� 1%"��� �� 	%
�� K�%"E7 Q�%�= 9� �Y�A

CO=�u%� i.��>�= �� K�%"E7 %�<�%��1%� %.,%*�  ��%J� ��

3� ���R ���= 9� +��O?�� �u0 B3��,*�  �+��� 1%L��;� �� ����� 

)��,*�  ���
�5Y� 3)* B(E��R�1O0�� ' +,
 ���5%Y� 3(��

,�.��&,�  1"E7 �c�= <���� �,
 +��� b.

���  ' f�c?*� 9� e�3CO= �u� i.��1*��* ���5D= �%�3B

,%%�  1%%"E7��y%%= .5%%Y� +��� 1%%L��;� '� 9� +��O?%%�� �%%  �3

)CO= �  +��� 1L��;��*�C� i3h/Gm�%?� ()Original Data ( '

+,%%
 \�%%[��)�%%  +��� 1%%L��;�CO=%%�*�%%C� i3Gh/:��%%?� (

)Fused Data(ETM+ 9� +��O?%%�� �%%  '%%. 9� 1%%L��;� i

1*��* ���5D= �%�3(%&�R \�%;*� .1%*�� pu%A (%J� �%� '

�)Z�� ��+,
 �,�  1"E7 �.�y= 
�� �� ��O�� ' 3&�@� �

�%%�* �%%?5�& _%%. ��%%�L� 9�)Mode Filter(+9�,%%*� �� �×�

,%%
 +��O?%%�� �)%%Z��):�(.9�� 1%%5A�� ��%%. �3(#%%Y 

1"E7 ,� �D� B������ �5> (#Y ���
 (#Y ��3b!�
 B

� ��> (#Y B���>)User Accuracy(0�= (#Y '�+,%��> ,

)Producer Accuracy(�"� �� .�y= 1).1"E7 �,� �DW�' '�(

�9��3,�?&�R ���W 1E��#� ���� 1"��� .

	'6�n

���� ,�  1"E7 B,
 �>v 1> 1*�R���?A� �z>�,A +,��> �1 ����L 

���0�.,�  1"E7 U?�+��� +,��> ��1%L��;� '� ' +,%
 +��O?%�� 

5Y� +���3>�= '�E3,�  1"E7 (#= �H �  �,%�?&�R ���W .�.�%?*

 (#Y ���  ������D� ����� ��� ���* �,�  1"E7)' 35� (#Y

 ���> b!�
 (3�,%*� ����� 1 +,
 �,�  1"E7 35Y� �.'�y= ��

):�=G,Y�� (1 (E)* (�� �=V�  3E���= +��� .�%Y�A 1�"*

 ,�  1"E7 9��5%Y� +��� 1L��;� 3ETM+ �� �C%
 ��%�* .	

(�� +,
 +���.

1%L��;� '� �� �,%�  1"E7 (#Y 3 �.9�� 9� �Y�A �.�?*

 +,
 ��. +��� l�%
 1%  3%���9 (%�DW�' �%  I��W �� B�',%� G

3� ,
�  .�,�  1"E7 $.� 1;�?* �� 35%Y� �.�y= ^�y! �� B'

��D � �  ,� �?5�& ���L� 9� e��×��)C�� (#%Y 3%5> ���%�� 

nk ,Y�� ���> b!�
 '��/N��� ���* �� .3%E�>�= �.�y= ��

 � ��  35> (#Y ��,"� ��*nn�%��> b!�
 ' ,Y�� �G/N1%  

,�H (��)�',�G.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


��.� 0���	/ ��	���. ��.��	� 
	� 
.ETM+ 3	4�� 5�46 5�") 0"1 ... 

��h 

8A! e.D
� 54�� 5�46 
�S) 	� ��^. >�ETM+  

��D1J.	'6 ���. n��	�� 54�� 0R^ D

��	F'�. ���� ��.� 5�� M� �� �� 

+��� 1L��;� \�* ,�  1"E7�+,��> 1"E7 \�* 0�= (#Y�+,��> ,% � ��> (#Y% 5> (#Y3 ���> b!�
 

����)?!��3( kk nN 

@���31j?!�� �� kk nn 5Y
�

3

��
�?

A�
�z

>�,
A

F=�� �n kn 

nk �� 

����)?!��3( hm kG 

@���31j?!�� �� kk nm >�
=

�E
3

��
�?

A�
�z

>�,
A

F=�� h� n� 

nn �G 

�?*.9�� 9� �Y�A �. �31�"* (#Y ���l�%
 1%  15%Y�A 

9.� �3,�
� :

�y= ��.5Y� �3& ���L� 9� e� '�,� �?5 �=V�%  .(#%Y $

0�=�@��� ' ���� 1"E7 1  65D?� +,��> ,31j?!�� ����,%"� � 

 1 ���kk��  ,Y�� .U����=�� 1"E7 $�=V�  F.� $�(#Y ���

 �  �� � ��>kn��� ���%* ,Y�� .�y%= ��.>�= ��%E3D���%����

,�  1"E7 (#Y�>,*� 	��> B3,*��� ���* �� .��$.� �y%=.�

*��=V�  �.� $�0�= (#Y ������,"� �  +,��> ,kk6%5D?� ,%Y�� 

@��� 1"E7 1 31j?!�� ���=V�  ' �� .� $%�� ��%> (#%Y ��� 

 ���� 1"E7 ��� �����kG,�H (�� 1  ,Y�� .

,%�  1%"E7 I��� � �'� �%  1%?&�R \�%;*� �5%Y� +��� 3'

>�=�E3ETM+B�� 	
�� (#= l���.1*�R 1� K�"E7 9� i

)1"��� �> 
�� ,Y�� ' ��?C� 1  (l�
 1 �',� �3�
� ,�.

oR� 

3� �@�A 6�"#= ^�y! �� \,%L ���%  �%�0� '� (%OR ���%=

 � �,�  1"E7 (#Y ��EJ  �.'�y%= 1%  (E)%* 3%E���= �.'�y%= �

35Y�ETM+ (%�� ��y?� .9� 3%*���� Bl�%@' <%���= �%T� �� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


������ ��	
� � 
���	�� ��
� � ��� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��n 

��D1 +.D
� 54�� p	�. >� 56	P 5� 3	4�� f!�2 0R) \�@� 


q0�(5Y� +��� 3

1"E7 \�* � ��,D=�^�y?!� �)C.1?&� 	
�� 
��)��?C�( 1"��� �> 9� 
�� ,Y�� 

5���3)?!��3( :m:k h�/:�k  nG/:m

1j?!�� �� �kGm N�/�m�  �n/�m

D=��3 �:�: :�/Gh�  �G/�G

f(>�= +����E3

1"E7 \�* � ��,D=�^�y?!� �)C.1?&� 	
�� 
��)��?C�( 1"��� �> 9� 
�� ,Y�� 

5���3)?!��3( �kGk hG/:�k  Gh 

1j?!�� �� :�mN� :G/�NG  ��/hN

D=��3 ��h� ��/:m�  Nk/G�

`9�� ���S= * �� 3��W� ��� 1%�" +,%.� �.�y%= '� 9� ��)%Z. ��

3� ��
 '$.� ����� �� ���S=DN�� 3���= �%��S= �%.V� 9� 3Z. �

()*�� �,�  1"E7 (#Y ������D� ��.$.� 1D0��� �� ����.��;

)A'�* $�(�� 1?&�R ���W +��
� ���� �):k(.Bq%Y�0� F� $%.� 

+��� ��y%  ��)O= ���= �� ��L �%� .��%&� 3%�*� K�%E���= �� 	

� ��;.� �������3��*.,.�*�� �.�?* ���%= ��%EJ  ^�y! ��

 +��� ��y  ��)O= ��+������ ����%�* l�@' <���= ��L 37 ��

,.�� $%.� (%�� <%5��):m(.0�%�� �.�� �%� $%.� �� ^�y%! 

3� ��= 9� +��O?�� �.�)C�5D= 1*��* ��3+��� 1%L��;� '� �� �� 

���* �>v .�%* 1  1��= �  U%� %�R3 %��?�7�%O3� �� ��)%C �%��

�y=.>�= ��E3�y%= 1%  (E)* .5%Y� �3�%�CO= ��� %� u%� i.��

* K�"E7�	��%> �.?* ' 1%?&��D� 	��%> �� �� ��%! 1%;��%����

,�  1"E7 (#Y����* 3�,�� .1 ��%7 %5> 3��%P?*� ���%= 3%�* 

�� �� (#%%Y ��%%�  ��%����D� �� ������%%� 	.��%&� �%%. �%��S=

 �� l�@' <���= ���R��� 1  K��Y �V�%Y� 1� ���� K�D0���

��  ��y?� B���� ���'�� 3O�7 Q��?� ' $����* l��� �  .):n(.

,�  1"E7 ^�y! ����y= .5Y� �33���= (#Y 1> (OR �

0�=�1"E7 f�! +,��� ���* ��=�>� ' ���� K�"E7 �� V�  +,��> ,

,� �DW�' 1  (E)* �J*H �,
 ��9 (��3���%  V�%  1> (�� 17� �� 

E)*3=1*�R 	
�� }�= U>�� ���?!�� 31j?!�� '��?* �� '�1%; 

U� `9�� ���  �= $R �����5)C3��3���= V�9� �%.()%*�� �H �.

U� ���� $���?E)* ��� V�  �+,%��� ���* BF=�� 1"E7 �� � ��> (#Y 

��V�  1E)�0�  ����� 65D= ��)C ���,�  1"E7 ��� +,
 $%.� 1%  +��

 � �>��)C ���1%"E7 ,%� �+,%
 $%.� ,%�  1%"E7 �� +���(%�� .

�?*.' $*�%��� X%��= +,%�H (%�� 1  �������%C ,%�  1%"E7 ���

�%%��� /[%%� `'� X%%��= �%%��� �kw��* %%.i�%%=.$U%%� �%%�.1

k-Nearest Neighbor) (kNN)(� �� %%. +,%%��� ���%%* +,%%#?� KV�

 � ��> (#Yn���  ,Y�� �[ 1"E7 �' ���� ��G%��% ��%��� 

�3,
� ):N(.��V�  ����$.� ��  (#Y��� ���� 1"E7 3���%= �

1*�R Q��= 1  ��+��= ' U> ���U�1%D0��� ���%� 1%"��� �� �%= $R

 ' $*���� �� 0�A �� B��� (E)* ����C31>����%&�D� �� 1> 1*�R3

1D0��� ���� 1"��� $.� "#=�,
 +��
� 6$.� ���%W (%5L 1%  1"���

 9����� �� $?&�R)%��� �'�;� 67��� F%=��� ' ��.%WM3(Q�%�= 9�

1*�R ��7 Q��= FE7 1  '�O31PAM� � �W ��(�� �����!� .

D� 1  1��= �  ' Q��;� ����%����%5> (#%Y 3b!�%
 '

���>3���= ?* ��1;�%�R�1%> ��%�* +��� 1%> �%��ETM+ ,%��' 

5 �W����?� (3J= (J� ��%
�� K�"E7 1�"* 131%*�R 1%� )�% 

D��
�� \�& 9� �Y�A ��?!�� 	31j?!�� B��D=�� '3(' +��% 

��V�  �?E)* ����5> (#Y 3)nk,Y�� (�� V�%  �?E)%* ��,"� '

�� (#Y.���* Q��;� �� K�"E7 9� i3�+��� 1%> ,%�� �%��

5Y�3ETM+ 3���= ��* (J� ,*.1%"��� �� 1%*�R 1� K�"E7 	

���W +��O?�� ���� 1D0��� ���� ��R�.����J�� 3%� ��%
 ��%P�� 1%  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html


��.� 0���	/ ��	���. ��.��	� 
	� 
.ETM+ 3	4�� 5�46 5�") 0"1 ... 

��k 

D=��W� $��D= �%= 6.%O3��%  ��%
�� K�%"E7 3�%��� B%@��3

 � ����3) 1>1����L��=�>�  � F=�� ' ���� $1���
 3%� ,%*'� (

�� '�L�O=�� �',A �� F=3���� ��b!�
 1E��#� 9� B���Q��= 

9.?)3'.D= ���,Y�� �W�,A $�?!�� 	
�31*��* K�D�W �� 

5���3)1 ��7 ��z� nN,Y�� (�O?�� ��
 +�.U����1 1��= �  $

7 �!�,=�O3�9 f�=9�  ��� 1� $%.� 67�%�� 1%*�R)f�%=9�  ���%


 �%� ' ��!.,� �%.+,�%� &��S� q%5?c� K�%J� �� %�d�3(�%���J�� 

3%%� `'� 9� ���%%R �%%�.3P*%%�9�%%� ���,*�?%%�� ��7 I�%%CD*� �%%O3

)Standardizing Spectral Reflectance()P*��� 1%D0��� �.' ,%*��

 B��O
GNN�(,*��� �W�,A 1  (J�����R +��O?�� K��T�)m(.

��	
� ���� ��	F'�. 

:.'��.Q B(OY 	.:�kn .�"�.5 �W 1)�(���+��� ���+������ ���J= (J� K�g�� ' (�,�0 �= ' ���� 1�"* 1�,�  a��H.15;�

E7 F ����D3�.���hN:n:wnm.

G.�& �?&�3��,5��� �.:�m: .��,5��� l�7 1j �?>����Gw��c?O� '� 	c  )���5>(.���� ���9�� �����> F=��� '���J= B.

�.d'���3I B.:�km .��� 3,�  1"E7 ��C�� ����� �� U>��= /�#0 1  ���� ���+��� i�> 1  I�R�9 ���+������ ��.��.��1%��*

�
��>��3,
�� BE7 F ��� +,C�*�� �D3B���J= +���*�� .

�.)�
 lM&3I B.�.:�kn.� 1�"* (#Y ��'H ���+��� 9� �Y�A ���+������ ��1%*��* `'� 1  �%�R�.��%.%���
��> 1%��* ��3

,
��BE7 F ��� +,C�*�� �D3B���J= +���*�� .

5. Cangalton, R.G., K. Green and J. Teply. 1993. Mapping old growth forests on national forest and park lands in The 
pacific northwest from remotely sensed data. Photogrammetric Eng. and Remote Sens. 59(4): 529-535. 

6. Cheng, P., T. Toutin and V. Tom. 2002. Orthorectification and Data Fusion of Landsat 7 Data. www. pcigeomatics. 
com / services/ support_center/ tech_papers/ ASPRS_2000_land7.pdf. 7p. 

7. Crouse, J.E. and P.Z. Fule. 2002. Spieces sand Canopy Cover Map Development Using Landsat Enhanced Thematic 
Mapper Imagery for Grand Canyon National Park. Northern Arizona University. 7pp. 

8. Dymond, J. R. and J. D. Shepherd. 2004. The spatial distribution of indigenous forests and it's composition in The 
Wellington Region,New Zeland,from ETM+ satellite imagery. Remote Sens. of Environ. 90: 116-125. 

9. Franklin, S.E. 2001. Remote Sensing for Sustainable Forest Management. Lewis Publishers, Washington DC. 
10. Haapanen, R., A. R. Ek, M. E. Bauer and A. O. Finley. 2004. Delineation of forest/non forest land use classes using 

nearest neighbor methods. Remote Sens. Environ. 90: 265-271. 
11. Keane, R. E., S. A. Mincemoyer, K. M. Schmidt, D. G. Long and J. L. Garner. 2000. Mapping Vegetation and Fuels 

for Fire Management on the Gila National Forest Complex, New Mexico, USDA General Technical Report 
RMRS-GTR-46-CD. 

12. Latifi, H., Dj. Oladi, S. Saroei and H. Jalilvand. 2005. An Evaluation of ETM+ Data Capability to Provide "Forest- 
Shrub land- Range" Map (A Case Study of Neka- Zalemroud Region- Mazandaran- ran). Proceedings of ISRS 
2005, Jeju- South Korea: 403-407. 

13. Lillesand, T.M. and R.W. Kiefer. 1987. Remote Sensing and Image Interpretation. John Wiley& Sons, New York. 
14. PCI Geomatics. 2001. PCI Software Handbook. Ver. 8.1. PCI Pub., Ontario, Canada. 
15. Tomppo, E. and R.L. Czaplewski. 2002. Potential for a Remote Sensing- Aided Forest Resource Survey for the 

Whole Globe. Unasylva. 53(210): 16-18. 
16. Wang, G., M. Halopainen and E. Lakkarinen. 1998. Data Fusion of Landsat TM and IRS Images in Forest 

Classification. Proceedings of Integrated Tools in Forest Inventory. Idaho, USA. 
17. Yijun, C. and YA. Husain. 2003. Object Oriented Classifier for Detection tropical Deforestation Using Landsat 

ETM+ in Berau, East Kalimant, Indonesia. www.gisdevelopment.net /technology/ip/ma03168.htm.10 p.  
18. Zhang, Y. 2004. Understanding image fusion. Photogrammetric Eng. and Remote Sens. 70(6): 657-661. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.3

6.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.36.6
https://iutjournals.iut.ac.ir/jstnar/article-1-717-en.html
http://www.tcpdf.org

