
 ��� ����	 
��
 ��������� ����� /������/ ���� �� 1400 )194-180               (                                                           180 

 

) ������	 
���
                                             ������ 
����DOR :(20.1001.1.20080891.1400.15.2.2.9 

  

)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 �� 0��� 3� 
4 �����. ����+ 5� ��6730 

9:��  

 �������	
1� 
���� 
��*2 � ����� �������3   

 :���� � !� �"18/03/1398      -  :(��)" !� �"11/02/1400  

  

 

  

 

........  

 +� ,��-.��/� �01 234 �
0��5 2
�6 
7� 8����9" 2��6  �:;< =1 =;�>0 ?��.7� �1 � @�A� �=� �� �����<  � 
��>�  � ����6 �

=B���0 C"��< 
0��5 2
�6 8�3�� 8����9" �20�D6 ?��  � .��74 �0��� �-�� 
F"�< C��� �G�1 �	H ,��� +� ,��-.�� �1 I�.��5 I�.�� ��0

, ��0�<�,�;J;� � ��0TM )Landsat 5 � (oli )Landsat 8(  , �� M�  �30 ) � �<N =O��2018-1988 
� �1  �:;< =1 .�
 
� �1 (

 P��
 ���� ����3< 
0��5 2
�6 8����9"NDVI  ���1 Q�FR 
��� � Q�FR �S��.< �T�� 2
�6 U<�
 2
�6 8�3�� V��� �1

 W��2018 =3���;1 +� ,��-.�� �1 ,��� X  8����9" � �
 �?� CROSSTAB 1��+ � �A� .����5 ?��F", ��0�< ����)" =���3< �1 
 � ��

 =1 ��� I�Y4 �  ���9" I��1 2
�6 8�3�� >�4 � 
Y��>�� �
Y0�� 8����9" 
1�� =1 Z��.4 .�
 [�J4� �6�� (��R =���\< � 
;�<+ 8��]��

 ��� =� =Y34 ��6�� (��R � 
�� �A� W�� ���1 �02018 =1 W��F< (�"�"90  � �B �86/0 =1���  .�<N1�2�"�?   � �_��< 2��>��

W�� 
� T�� 
0��5 2
�6 �1 
R� � 1988 W�� �" 2018 =1 =.��5 8 �B  ��3< +� =3�� ?�� =� � ��5/ 2025  =1  �.a07/2323 

=1 .��� I�Y4 2��>��  �.a0 
��  ��1�2�"�? W��F< � Q�FR 
��� 2
�6 �1 
R� �  � �_��< 20�� 7/22  2
�6 =3�� � ��1  �.a0

 +� Q�FR1/376  =118/103  +� >�4 T�� 2
�6 =3�� �  �.a01/530  =13/527  W��  �  �.a02018  .���� 20��+ ��1�
�0  ��� I�Y4

 @��;<  � 
.����< � 
c�\< U<��� �\" �  
0��5 2
�6 8�3�� 
d>� 8����9" �+�� �a
N 
��4��"  �� +� 2J;� ��1 �� =�4�=7 T���<

.� �� �  I�<+ W��  �  

  

0<+� =��=>,�?: � �� +� 2J;� �2
�6 8�3��  P��
NDVI �  C"��<G�1 �	H.   

 

                                                             
1 - C"�< [��� ��.�� ��JY4�� �� C"�< �Ue;� ,��5 f1N� ��>�� �� C1�;< ,�aY4���F
 \< ��S +���� <]�� ��+N ,�eY4��
 3\" � [��� �_����8�3 

I��	".I���� �  
2 -  � MY� @��;< ��_� ,��5  ��Y4���g�� �I��	" ,�eY4�� �
F��� C1�;< ,�aY4�� �
4�.�0�� .I���� 

*:  :W�h�< ,�;���4atavili@ut.ac.ir        
3 -   ��Y4��� C"�< �Ue;� ,��5 f1N� ��>�� �� C1�;< ,�aY4���F
 \< ��S +���� <]�� ��+N ,�eY4��
 3\" � [��� �_����8�3 I��	".I���� �  

����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             1 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 ��5� ��67 ...                                                                   181  

    
 

9	>A	  

 234 
0��5 2
�6
7	<  +� �i�-_ � j�:;"  �

=4�f�5 ��0+�5 �:�k 20�� �l�� � TN ��	m���0��  �

� �� ��0 � TN 8��n o-_ � 2��>�� �   � ���9" =4�5�0

\< �1 
5 >1 ��np" �
0��5 2
�6�S+���  �0��� 
F���

�
�q5 )28.( 2
�6  U<��� �n�  � I�<+  ��< =1 
0��5

 ��a�7� � S���
 =� ,�
 ���9"  �H� 
4��4� �� � 
F���

[�1<  ��A ��np" �\" �  I�5+��
�0� )22( =1 +��4 ?���1�;1 .

6 ��+��  �a
N�21�;
  M�  � 
"����9" ?�;H ��A��< �

  �� ���1 
��>� =1 ��70� +� j.������) ,��120 2��6 � (

� 
.��;
 [�1 8����9" ?�;H >�4 U<���  �1 �n�< 
c�\<

IN , ��70 =��" � �< [�1 I���;
  .��� =.��5  ��A  

���+ I��<  �[�1 �,�� ���+ ��0 I��1 � �� �1 C"��<


F��� 
0��5 2
�6 +� j	<?��" =��<����0 
�< �1 

��0��1 �� +���\<�c
 I����� �;.�0 =� �����< IN�0 

+� ��70� ��,D� �� ���1 � U�O� � ��� ?�� ��<�  ���+ ��70�

=B�� ?��C��� ��0 +� �:4 ��O�" /+ � ��r�4� �
0�e.��+ 

�e�� � 
a�r�O��� �0��� ��  j	<IN�0 �1 ��  ,�� ?�<+ 


<�a
N � �
�1 ��+�� 6�21�;
 � ��A��< 8����9"   �

 
0��5 2
�6j.������ ?��  ����6 �����< �������0 

)21.(   

 +� � s�1 �F�� �� �� C"��< =a;�� =1 =��" �1 
��� +�

 ��;.�0 t�;.<  ���1 
������9� � 
7��A� 8��B�)� �:4

  � ����< 2
�6 8�3�� �qOIN�0  
7� � 
-�� =�;� +�

 Q�� �� ����.�5,� >�4 �  2��6 � 
1��+ � [�J4� =� ,��1 �

=1�  2O�H �1
1��+ � =a;�� =1 =��" �1 � ,��74 �  �B  � 

C"��<  � 2
�6 8����9" +� � ��< � ��R  � �����< ?�� 

j.�������0 ,��1 � =1 �F�� U�O� ?�� =B���0 � ���� 

@��;< (FB ��FO��qO � 
0��5 2
�6 =FO�c< @��;< ?�� 

 ���1 =;�>0 �1 � UaY< 
<�
�1 )10(+� 
a� 
��� +� . 

j	<?��" 8]aY<  � u�)� 
� �1 8����9"  2
�6

 � 
0��5 ���4 �C"��< 8��]�� @�A� 
4�a< 
0��5 2
�6 

=.
q5 +� 
< .�
�1 ,+��<���)"�� , ��0�<�� ��;� � � 

2J;�  �� +� ?�� I�a<� �  j0��� 
<�a"� �1 �" �;� =1 

8��]��  ���O�"IN +� =1 =<�4�1 ��.	1 �	� �����< 

\<�S+��� ) ���� ���19 .(��  �� =1
 ,+��4�5��� 

,��� +� ,��-.�� � 
4���<�0�  ,�7� /�  �� � �� +� 2J;�

 ���1
� �1 < 
0��5 2
�6
�
�1 ��:4 
"��B�)� .

 ���1�A �=3c;< +� =H �ma� � C��� ��� ?.��� j0���

q6 ��a"��� �U	�,��� I��1 W�B�O��1 �A� ��0s,��� ��0� 

=��B � =�B�_��
� � +� I�<+  ��5D
�0
�  =� ���

� +� ,��-.���?=4�5 ��8��]  
0��5 2
�6 
� �1 ���1 � 

/�  ���� =1 ���4 IN 8����9" W�.;� � ��\� � �0

<
�Yf1 )14 � ��;� ?�� +� ,��-.�� (�"�" ?�70 =1 .(

<
�4��" ���� �1  8����9" =;�>0 ?��.7� �1 >�4 � s�1 �A� �

  � �  2
�6=B���0 .�;� I���74 
F"�< 
F��� �  

,��� ��0, ��0�<� 
����;9<��.aO� Q�� +� 
Yf1 �

,���6 +� ,�
 T�"+�1
< 
;�<+ ��0 S��" =� �;
�1

,�;J;�
< ��n 
��v� ��0 .���5 �qO ?�� +� ,��-.��

 � ��;� =1 =��" �1
�� �� 1���1 IN �s�  �+�� �a
N

 8����9"=�7� +� 
R� � 2
�6 � ��1 �� 8����9" 8����9" � 

jYH +��4� � � ��	
 
�e;� � 
0��5 2
�6 ���9"...  /� 

k�U1�A� �a4� 
<) �
�123 ��� j	< I��< ?��  � =w4N .(

 @�A� x��" � ��J�� � 8��]�� ?�� +� @�A� � y�\B ,��-.��

 
0��5 2
�6 8��B�)� �1<
�
�1  �� � zq_ (��< �"


< x��" � ?�� .���5 
O�7._� ��0�c� 20�� ?�1 �4��"

=)fY< +� 
a� � 
0��5 2
�6 g�" �;4�< 
0��5 ��0

 �� 
-�� ��-;< ��0�4�1���4IN ��0P��
) �0 .�
�1 (�0  

j.������ ���;
 ���1 �0��9.< , ��70 �
F"�< ��0

 �P��
�0 =��" �1 =� ��� =.��5  ��A =��" � �< ����+ �


<  �� z�0 =1 �1 (��;.< �  �0��9.< ?�� +� M� �0 I��"

 
;�<+ ��0���6,+��4�5�� 
1��+ � � �< � ���� ��A.  =�7�+�

B � �0��9.< ?�� ��B �) I�0��5 2
�6 �l�� +�  =1 =�

 ��� (,�
 ,��
�6 
0��5 2
�6 g�" ���7� ���)" =����

)6 @��� +� U<�� ?�� .(,+��4�5�� P��
 �NDVI   �

,�;J;� 
1��+ � .��� ,��1 I�33\< =��" � �< , ��70 �0

 +� � ���1  � P��
 ?��20�D6�0  =��" � �<=.��5 ��A 

  ���1 x��" � �  
�s�1 @��;<  � 2
�6 ��FR� �1 �

 .��� ,��� I�Y4 �  ?�<+ ,�� yc� �1 I�5�4�5� �1
�0 �

 S���
 �\" 2
�6MY�O�� � 
O�� �" +� ,��-.�� �1 


,��� , ��0�< ��0TM Landsat  P��
 =���\< �NDVI 

  � P��
 =� ,��� I�Y4, ���0 ��"s�1 �A� I� �1 �6 �

P��
 ���� =1 ���4) � �� =FO�c< � �< ��05 .(P��
 

NDVI �1 =��6 ?�� �3�3_ =� U������ ����<  �  �.��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


 ��� ����	 
��
 ��������� ����� /������/ ���� �� 1400                                                                                                       182  
  

 

I�0��5  ��A ���  �4 ><�A �  Tq� � U���>< =�s {�1  �4 

I���<><�A M��>4 �  |aF;< �+��  ��.�� ��� )21(.  

 P��
 
e.��70 
� �1 =1 ����+ I�33\<NDVI 

 �1=.����6 
0��5 2
�6 8��B�)��4� . 
�=FO�c<� � � 

V�>e" �a��<N �1 ,��-.�� ���)" +� ���;O ��np" yc� 

=4�74 ���1� 
;�<+ �   � ,+��4�5���B � � � g�" 2
�6 

}�"��0 Q�.f< 
0��5 
� �1 ��
 ?��  � =FO�c< I�>�< 


e.��70 �B � g�" 2
�6 
0��5 ��0�4�1 �1 Q�.f< =1 

M�a-" � �< 
� �1  ��A I�Y4 Z��.4 .���5 ��� =� yc� 

=4�74 ���1� (��;<  � �0 M� +� }�"
0��5 ��0 =.�1 =1 

8��B�)� ���� [�� �
Y��  j���" � S���
 >�4 =3c;< 


;e70 8��-.< 
<�
�1 )27(U�� 
� �1 M�  � . (��f" 

C"��<  � I�;�O �1 P��
 NDVI   PfY< , �� M� 
�

� �< 
� �1 ���5  ��A Z��.4 =� I�Y4 ��� =� @��;< 

�+ ��Y� +� 932  �.a0  =14878  �.a0 �>���2�=.�� � 

I�>�< C"��< +� 29581  �.a0  =125000  �.a0 20�� =.��� 

��� )7(?�;w70 .  2
�6 g�" 
e.��70 
� �1 Z��.4

,��� �1 
0��5 
0��5 P��
 ��0NDVI  ����)" +� UB�_

, ��0�<� ���;O �5  �IRS  =� ��� I�Y4 I�	-B� [��7�  �

 ,�;J;�TM  ~�c� =���  �=4�74 ���1 
e.��70 �

 =1 ���4 �  ��.	1IRS 
< I�Y4 2��>�� �1 =� � �� =1 �0�

 2
�6 g�" 
e.��70 I�>�< �
0��5 2
�6 (��f" I�>�<

 P��
 �NDVI 
< 20��) �1��10( 8�FO�c< . ��F.<

>�4 ��e��  � =;�<+ ?��   � z�0 =1 =.�1 =� =.��5 8 �B

 Z��.4 �:4 � �< =3c;<U1�A	��" � P��
 ?�� ��a�7� +� 


x��" �  2
�6 8��B�)� �1 IN=d� � ��� ,��� )1 �12 �

18-16 �26.(  

 2
�6 
1��+ � u�)�  � ���F.< 8�FO�c< =H�5�

 �  �� +� 2J;� 8��]�� �1,+��4�5�� �P��
�0 
0��5 �

 �<� �=.��5 8 �B �.7�=FO�c<� 8����9" 
� �1 =1 �

 P��
NDVI  2
�6 
7� 8�3�� ?.��5 �:4  � �1

 �\" =3c;< M� 
0��5np"�� U<���0 M� 
� 
c�\< �

 , ��=.����6�4�.  ��qOz�0 +� ����� ?�� @�3\" �

 � �+�� �a
N
1��+ � �4�  8����9"  8�3�� 
7�2
�6 


0��5  
4�<+ ,+�1 M�  � I�.��5 I�.�� +� 
Yf130  =O��

 W�� +�1367  �"1397 =1 M7� ?� 2J;� +�  �� � j.��� 

8��]�� 
������9� 
< =FO�c< ?�� CA��  � .�
�1z�0�1 

 
e.��70 I�>�<  � ��np" � 
0��5 2
�6 8����9" 
� �1

 
0��5 P��
NDVI ,�;J;� ����)" �1 
F"�< 
R� �  � -

 ��0 TM �OLI  =3c;<  �G�1 �	H  [�J4� I�.��5 I�.��

 �\" , ��70 C"��< ?�� .�
np"��  
7��A� U<��� 2;a70�1

  � (
.����<) 
4��4� �8�<+� � =.��5 ��A�4�  2
�6 �

=3c;< ?��  � 
0��5  ,��70 
�s�1 8�4���4 �1 
7� �:4 +�

 @�3\" ?�� +� =�B�_ Z��.4 
1��+ � =� ,��1<
�4��"   �

 �	�6�21�; �2
�6 ��FR� 
=<�4�1 �> �����< � �


O�B�  �	� y�\B �,�	1 ���1 � �< 
R� � ?�� +�  ����6 �

.���5  ��A =��"  

  

�+/	  �C����  

 9D:�E	 ��/	 9AEF	 *�,G/HI  

3c;<� =;<��  � G�1 �	H�0�  T�;�  � � +��O� 
O�7


�B�� .� ��  ��A I�5�5 I�.��	
�  I�.��	
 +� =3c;< ?��

 ���_ I�5�550 < �.<����
 Ua
) �
�11(=3c;< .�� 

+�_  � CA�� 
4�.�0��� �� �a4 >�f1N  ���  � =�


������9�΄΄76 ΄37 36°  � 
O΄΄49 ΄40 36°  
O�7
 �


������9� W�� ΄΄00 ΄30 54°  
O�΄΄20 ΄35 54°  
A�


 .��� ,�
 CA�� I�;7� � I�.��5 I�.�� �� ?�1 ?��

+�_ +� ,���\<�  
A]�� C"��< +� G�1 �	H =4����  >�f1N

< I�5�5
�
�1  IN t�-" � UA��_ =�2330  �����_ � �.<

 IN t�-" �3330 =Y34 ��;�< �1 IN �_��< � �.<�0� 

1:25000 =Y34 I�<+�� ���1�   �Y�6/2957   �.a0

<
�
�1.   

3c;<� _�4  � =FO�c< � �<��  
4� �" � I���� 
Y�� 

� ��  ��A  � =4s�� 
5�4 �1 S��.<5/348 <��
�.<  =� ,��1

1�2�"�? ,�<�;-��  � 
5�4 �1  �1��1 � �15/47 <��
�.<  �

"  � 
5�4 �1 ?��.7��,�<�  �1��1 � �18/11 <��
�.<  .���

?7	1 =1 x�1�< =4�0�< S��.< 8 ��_ =� � ?��.7� ,�<

 W��F<5/4-  =� �.4��
���5 1 ��2�"�?  8 ��_ =� �

" =1 x�1�< =4�0�< S��.<�,�<�  W��F<2/17  =� �

.4��
���5  .��� ,��13c;< �� �� =FO�c< � �< �

I�.�<+�0 � 
4s�� � ���  ���1 �I�.�1�"�0 � M;� �

 8�< ,�"��<
�qO � �
�1 =3c;< j��A�  =1 ?" �<�� /� 

4�=7T���< � �N�1 ,�
 ���.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 ��5� ��67 ...                                                                   183  

    
 

  
JK� 1 : L,DM/	�AEF	 9D:�E	 ��/	  �(N:+) �+��+ 9�A� =�� � 

+ ����(O) (P) Q�+ J./. ����H� =�� �  � )JK� ��  R/EI P

 �S�� �	�M0��>T	 2�	  S����2 R/EI � 9D:�E	 ��/	�	,� 

0��U .L�+ 5� ��67 ����K�/�(  

  

V,AT� C��  

 �1 @�3\" [�J4�=��6  � 
� �1 �
���\B 8�FO�c<

 �2
�6 
-�� � 
7� 8��B�)� 
1��+ �=3���;1 2
�6 �

=�	" � =Y34��0 8����9" 8�3�� 2
�6 
0��5  �1

 +� ,��-.��,����0 �  �� +� 2J;� �GIS  ��v�  �

[�4�0 �>�� �ArcGis10.2.2�Terset18/08� Envi5/3 

.���5 8 �B  

9AW4 � 
��� 9AEF	 
��,. )�/� =>F   

 ���-� @��� =1 
0��5 2
�6 
� �1,����0  �1 �

 8]6 ���F" =���\< W�<�� V���=4�74 ���1 yc�  � �

���F" =.
���1 �1 ?���1�;1 .�
 [�J4� =3c;< 90  8]6M� 

F1�<�.< �1 � 
�:4  �  I�>�< � 2
�6 |4�� �� I�>�< ?.��5

 ��c�5  ���F" ���	4  � ��B �536  �<N ��� =1 8]6

�B =1 =�M�"�7.��� 8 - �
���1 =3c;< yc� +� 
���)"

 .�4�
 t�7J<  �110 5 =4�5�0�
  +�29  =3c;<  � ,��"

�
 
����;
 =FO�c< � �<=4�5 ?�� .�4 U<�
 �045/65 

 �B �?	6�{�1 72/22 �B � I��<�;5 � 81/11 �B � 

="�1�� � =w.� ��4��1 �� �
.��+ Ua
 [�:4 +� =� 72/52 

�B � 
70���.m����� 27/27 �B � ������" 09/9 �B � 

�����dr 27/7 �B � ��-<�� � 63/3 �B � �����4�� 

�4��1.   

 
0��5 2
�6 �B � I�>�< V��� �1 2
�6 8�3��

 W�� ���1 =3c;<  �2018 ) ���5 8 �B2  �3  �� =1 .(

=3�� � ��FR� 
�� j��A� V��� �1 
0��5 2
�6 ��;1

) ��1 �0��� 8��-.< =3c;<5 =a;�� =1 =��" �1 ?���1�;1 .(

 j��A�  � =FO�c< � �< =3c;<4=7� 2
�6 �� ��  ��A T���<

 8�3�� =1 
0��5T�� 2
�6  +� 2�1)50 (�B �S��.< � 

)25-50 (�B �FR ��Q )25-10  (�B �� ���
 FR�Q 

 +� �.7�)10 �
 M�a-" (�B � .�4  

-�	XI�� � ���,V,AT� =��  

=�s DEM =3c;< =1  � �7
NW 69633 �1 V��3< 

25000/1 �  ��c�RMSE �.7� +� 5/0 U�a�6 +� 

I�<+�� =Y34 ���1�  =1��� �<N. =Y34 =�	" ���1��0 

8����9" 2
�6 
0��5 � =FO�c< � �< =3c;<+ ����)" 

, ��0�< ���;O 5  ���;O �8  =� 
4�<+  ������_  �
 

 ���1 =.��5 8 �B I�0��5,��-.�� �
 ) W���1 .(y�\)" 

�
��;0 ��-�7"� � 62�/+���6��0 =�O�� �1 ��  

����)" �;H =4�<+  � [�4  �>��ENVI5.3 .�
 [�J4�  ���1

\)"y� ��-�7"� �1 ��  ����)" +�  j.� �eO�FLASH 

.�
 ,��-.�� |m�  =Y34NDVI �� P��
 2
�6 
0��5 

 � S�\< [�4  �>��TERSET =�	" ��
 � =3���;1 �

 P��
 =;<�� 8����9" ��;�< �1 ����)"=���\<,�
 ���1 

4 V]� 
R� � �1 �T�� 2
�6 S��.<� Q�FR � 

Q�FR 
��� ) ���5 8 �B20( .  

  

 ��>U1: ��H� *�HY�	�� 0�+/��	+= 0��1��+ ��/	  

�4�1 ���F" 6�U�a ,�;J;� , ��0�<  �"�! 

7 30  TM  Landsat_5  24/5/1988  

7  30  TM  Landsat_5  5/6/1998  

7  30  TM  Landsat_5  16/6/2008  

11 30  TM  Landsat_8  28/6/2018  

  

��.V,AT� ��Z�+ =��  

�), ����H� C2+���0�+/��	+= 

 y�\)" �=Y34 =�	" +� U�A�� ��.<��M� �-�7"� �� 

 ����)" 
��;0, ��0�<� � .���5 8 �B � y�\)" 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


 ��� ����	 
��
 ��������� ����� /������/ ���� �� 1400                                                                                                       184  
  

 


��;0 ��.1� ��0�4�1 30 ��.<  ,�;J;�TM =1 =Y34 


���5�6�" �1 V��3< 1:25000 ��n ,��� .�
 |m� +� ?�� 

���)" ���1 ?�<+ C��< I��74 ���)" LANDSAT �1 

/�  ��n ���)" =1 ���)" �1 ��c� 5/0  U�a�6,��-.�� 

.����5 ,�;J;� 
<�7� 8��B�)�  � ,��-.�� � �< ��0

 W���2 =d� �  .��� ,�
  
  

 ��>U2*�HY�	 : *�>M 3,K1� �
��K	 /��+� 3���	 0>FZF�=��  OLI� TM  

  

 [�J4� ���1\)"y� �1 ��-�7"� ��  ����)" +� 

j.� �eO� FLASH   � [�4 �>��  Envi5/3 ,��-.�� �
 

) W���3.( ?��  �>1� +� W�<  ��-�7"�  ���MODTRAN4 

���1 \)"y� ��-�7"� ,��-.�� 
<�;� =� ,���
��0 �;4�< 

I�<+  ��� �, ��0�< t�-" � �,�;J;� ��FA�< 
������9� 

�=3c;< ����+ 21�" ��
 �� � W�< ��-�7"� =3c;<�� �  

=1  �� 
<.��1  

  

 ��>U3 :9AW4>F = =��>��  ����H� L�>F: 8 �� C�� )�[  
Q��   �4�1  , �7
 �4�1  

1  Multi Spectral  1-7  

2  Panchromatic  8  

3  Cirrus  9  

4  Thermal  11_10  

  

�F1 +� =a;�� ����)" +� ��\O [�J4� 8���7� 62� /+���6

,��<N ��4�
 ���1  2
�6 8����9" I�>�< 
� �1 � ?��F"

 
0��5 � =3c;< FO�c< � �< � =���\< =��1�< P��
 �=

.���5  ��A =���3< � �<  

 XI�� 9W��T	NDVI  

P��
 NDVI ) 2
�6 z].�� ,�
 W�<�4 UR�-"

5�0� (
I�Y4,�;0� 
5D����0 
a�>����1 2
�6 0��5 


�<�;4 P��
 yc� �{�1 ����i �>.;��.� )I�>�< 

>�� (=;�� 
4����� 2
�6 
0��5 ��� )28( ��? P��
 

?�O��  �1  � W�� 1973 ~�c< �
 )20( � ?��"��5��� 


)��
 
<�
�1 =� I�;��"  � 8�FO�c< ����+ +� IN 

,��-.�� ,�
 ���.  �
  =�_�<  � P��
 ?�� Z��.4

.��� �"+ �1 I�0��5 ������_  =4�0�< S��.< ����3<NDVI 

 8�).f< =1 =��" �1 @�3\" ?��  � � �<N , �� W��  �

 P��
 W�<�� .�
 g��f.�� ����)" +� z�F< @��;<

NDVI :��� U�� Ua
 =1  
NDVI = (NIR – R) / (NIR +R) 

R  � ><�A 
-�� �4�1 T�"+�1NIR  
-�� �4�1 T�"+�1

I���<><�A 
< M��>4  ��3< ?�1 P��
 ?�� 8����9" .�
�1

1-  �"1 P��
 ?�� �3�3_  � .��� +I�Y4,�;0�   ��3<

 �.Y�1 
0��5 2
�6  ��3<  �A �0 � ��� 
0��5 2
�6

  �:;< =1 .��1 �0��� �.Y�1 >�4  ��q< P��
  ��3< ��
�1

 =��6 �1 �6�� (��R � 
�� �A� �=Y34 �A�/�\B 
� �1

�< ����)" =���3<, ��0 =3c;< 2
�6 
FA�� =Y34 � ��

) ����5 =���\<3 ���	4  � .(=Y34�0 8�3�� ���9" �

 P��
 I�>�< ���9" ��;�< �1 
0��5 2
�6NDVI  
�

 
4�<+ ,+�130  � �< � =�	" =FO�c< � �< =3c;< ���1 =O��

 .�;.��5  ��A =���3<  

  

\����  

 �\B +� 
��_ =�O�� 
� �1 ��.��4  �s�1=Y34�0 �

	"=�, �� ���1 ,�
 =1 ��1 
1��+ � � �< ��0 ��� =�   ��3<

 W�� ���1 
�� �A� � �6�� (��R2018  W��F< (�"�" =1

86/0  �90  ���1 (�"�" =1 (���R ?�� ?�;w70 .��1 �B �

W���0 �2008 �1998  �1988 W��F<80/0  �90  ��B �

81/0  �93  ��B �78/0  �90  �B ���� =1 .�<N  

=Y34�� ��0 
��NDVI  Ua
  �2  �1 .��� ,�<N

=7�4 =1 =��" +� M� �0 8����9" � =3c;< I��1 T���<

 ���1 P��
 8����9" =;<�� >�4 � 
0��5 2
�6 8�3��

 �S��.< �T�� 2
�6 U<�
 =3��  �	H �1 =Y34 �0 �,�<N

 Q�FR 
��� � Q�FR�3"j�,�
 ��;1 ��� =1 Z��.4 .�4�

��  � 
0��5 2
�6 
� �1 +� ,�<N P��
 =���\< � =B

NDVI  W�� ���12018 � 
� �1 ���1  �� ��;�< �

,�;J;�/, ��0�<  
 M�a-"

M��.<����   

M�a-"  ��0�4�1 
4�a<


" ��_  


4�a< M�a-" ��0�4�1 
d�< � I���<><�A M��>4 � 


4��<  
�4�1 M�a-" M�"�<��� ?6  

���;O 5 / TM   8 ��1  120*120 �.<  30*30 �.<  � ��4  

���;O OLI/8  16 ��1  100*100 �.<  30*30 �.<  15*15 �.<  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 ��5� ��67 ...                                                                   185  

    
 

=3��W��  � 2
�6 ��;1 ��02008 �1998  �1988   �

 V��� �1 2
�6 8�3��  �:;< ?�70 =1 .�
 =.��5 �:4

 P��
 =;<�� ���9" � 2
�6 
7� 8����9"+ �
1�� ,�


) ����5 =���\<20
5D�� .( �0  � 
0��5 2
�6 ��0

  � =3��.��� ,�<N ��+ W���  � 
"�FO�c< ,+�1   �	H ?��

 =3��V��� �1 ?�e4��<  P��
  ��3<  ��F< z��\4� �

 ,�<N ���1�3"j� W���) �4�
 ��;14 .(  

  

 ��>U4 XI�� �+>A	 *+�,,-� 9F	+� :NDVI  *�AW4 =+� 

 ��� �� 
��,. )�/�2018  

2
�6 8�3��  P��
 =;<��  

Q�FR 
���  0291/0 <  

Q�FR  130/0  �"029/0  

S��.<  2309/0  �"130/0  

T��  2309/0 >  

  

 JK�29�A� :  
U��I NDVI)����� =2018-1988( 

  

 Ua
 =1 =��" �12� =H�0 P��
 NDVI =1 ��� 1+ 

M��>4 
<��
 �1 I�>�< 2
�6 
0��5 ,��>�� 
< =� ���5

 �� �� @��;< �;4�< 2
�6 8�3�� +� 
��1 �Z��.4 V��� �1

 I�Y4 
� �1 , �� 
� �  
���\< 8����9" T�� 2
�6

 =� ���Z��.4 IN  �  Ua
)3(  W��� �)5( .��� ,�
 ,� �N 

=���3<�0 I�Y4 ��� =� 
R� � W�� +� Q�FR 
��� 2
�6 �1 

1988  W�� =11998  W�� � 
O�>4 �4� 1998  W�� �"

2008 0�� =3�� ?�� �_��<  � 
���\< ���9" =4�5

 W�� �" �4�  ?�� �Y4 ,���2018  =FO�c< � �< =3c;<  �

Q�FR 2
�6 =3�� �_��< .���� =<���  W�� 
�1998 

�" 1988 
O� =.
�� ���FB �4�   W��  �2008  =1 ���4

 W��1998 0��9" =4�5 � �Y4 ,��� IN �_��<  � ����

 W��  �2018  =1 ���42008 ����J<  =3�� ?�� �_��<

.��� I�Y4 2��>��  T�� ��FR� �1 2
�6 =3��  � =<���  �

 W�� +�1988  �"1998 W�� 
� 
O� 20�� ��01998  �"

 W��2008 0�� ���9" =4�5U1�A=:_]<� IN �_��<  � �

 W�� +� .�Y4 ,���2008  W�� �"2018   � ���FB �4� 

 
"�FO�c< ,+�1 
�  � .��� ,��� X  =3�� ?�� �_��<

2008-1988  � �1�n �4�  M�  
O�� 2
�6 =3�� �_��<


< ,��� W�� +� 2
�6 =3�� ?�� �<� ��
2008  W�� �"

2018 ��� I�Y4 �  
O�>4 �4�  M�.  

  

 ��>U5 >G�� � L^��	 :_�H�I+XI�� �  ��� �� =+�  9AW4 �� 9  9�[�� NDVI  

2
�6 8�3��  
 W��1988 

  

 W��1998   W��2008   W��2018  

 �.a0   �B �   �.a0   �B �   �.a0   �B �   �.a0   �B �  

Q�FR 
���  26  9/.  6/3  1/0  3  1/0  3/3  1/0  

Q�FR  1/376  8/12  9/ 490  6/16  7/489  6/16  18/103  5/3  

S��.<  5/ 2025  58/68  4/1915  8/70  5/1905  4/64  7/2323  6/78  

T��  1/530  72/17  8/547  5/12  4/559  9/18  3/527  8/17  

t�7J<  6/2957  100  6/2957  100  6/2957  100  6/2957  100  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


 ��� ����	 
��
 ��������� ����� /������/ ���� �� 1400                                                                                                       186  
  

 

 JK�3
U��I 9�A� : 9AW4>F =  0>�NDVI  

  


� �1 ����)" ��� I�Y4 �0, ��0�<� ?�1 M�a-" �

 �1 =���3< ��;�< �1 =� �  
0��5 2Y
�6 8�3��,����0 �

 W��  � 2
�6 
� �1 +� UB�_2018  =1 �=.��5 8 �B

 (�"�" ?��1 .��� ,��� [�J4� 
1��12� 2��>�� ?��"

W�� 
� �_��< ��01988  �"1998  �1 
R� � =1 x�1�<

 +� =� ,��1 Q�FR 2
�61/376  =1  �.a09/490   �.a0

�� W��  � � =.
�� 2��>1998  W�� �"2008 12� ?��"

 I�>�< =1 T�� 2
�6 �1 
R� �  � �_��<5/11   �.a0

 W�� +� � ��� ,��12008 W�� �" 2018 12� 8����9" ?��"

 +� =� ,��.�� ��-"� S��.< 2
�6 =3�� =1 @�F.<5/1905 

 =1  �.a07/2323  ?�;w70 .��� =.
�� 2��>��  �.a0

12�20�� ?��"  W��  � �_��<1988  �"1998  =3��  �

 W��F< =� �
 ,��� S��.< 2
�6 �1 [��4/22  ,��1  �.a0

 W��  � .���2008-1998  =� S��.< 2
�6 �1 =3��  �

 20�� �110  W��  � � � �.a02008  �"2018  �4�  M� �1

 �_��< �1 
O�>453/383  Q�FR 2
�6 �1 =3��  �  �.a0

.��� ,��.�� ��-"�   

U1�A���  =� ���12� W��  � 8����9" 20�� ?��"

1998-1988  S��.< 2
�6 �1 C"��<  � (��f" U<�


.�
 ,��� 8�3�� ���� =1 ���4 12� �_��< 2��>�� ?��"

.��1 S��.< 2
�6 � Q�FR 
��� 2
�6 =1 x�1�< 

W��  � ?�;w70 ?�1 ��02008-199812� 20�� ?��"

 � [�� � [�� =3�� =1 x�1�<12� 2
�6 =1 �_��< ?��"

.���5 @�F" T�� W�� 
�  � ?�;w70 ��02018-2008 

12� � [�� � W�� =3�� =1 x�1�< 8����9" 20�� ?��"

 � �
 ,��� [ �	H12� 2
�6 =3�� =1 x�1�< 2��>�� ?��"

.��1 S��.<  

V]� PO�� 8����9" Z��.4 2
�6 ��0I�Y4,�;0� 

�<+ ,+�1 
�  � 2
�6 
�� ��FR� 8����9" � �< 
4


< =FO�c< W��  � =� ��
�11998-1988�  �_��< 20��

 I�>�< =1 Q�FR 
��� 2
�6 =3��  �3/24  2
�6 �

 �1 Q�FR8/114 
<  �.a0 PO�� 8����9" 
��� +� .�
�1

 S��.< 2
�6 V]�  � , �� ?�� 
�  � �_��< 2��>��

 I�>�< =1110  T�� 2
�6 �  �.a04/14  ��� =1  �.a0

.�<N  

W�� 
� ��02008- 1998   � �_��< 20��

 (�"�" =1 S��.< 2
�6 � Q�FR 
��� 2
�66/0  �2/1 

.�
 ,���  �.a0  ,+�1 ?��  � �_��< 2��>�� PO�� 8����9"

  ��3< =1 T�� 2
�6  �5/11  
� .�<N ��� =1  �.a0

W���0 �2018- 2008 2
�6  � �_��< 8����9" ��0

�Q�FR 
��� 1 (�"�" =1 S��.< � Q�FR�_��< � 3/0 �

5/383  �2/373 �  �.a0  , �� ?�� 
�  � ���FB 8����9"

 �1 T�� 2
�6  �32  ��� ,�
 ,���  �.a0)Ua
 ��04 �

5  �6(.  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 ��5� ��67 ...                                                                   187  

    
 

        
JK� 4bc? *+�,,-� :=�� )�/�  ��� 
��,.1998-1988  

  

        
JK� 5*+�,,-� : bc?=�� )�/� ��� 
��,. 2008-1998  

  

        
JK� 6*+�,,-� : bc?=�� )�/� ��� 
��,. 2018-2008  

  

8����9" =3�� U���" � T�� 2
�6 =1 ���� 8�3�� 

� >�4 ���� 8�3�� =1 =3�� T�� 2
�6 ��+  � ,� �N ,�
 

��� )Ua
 ��07 �8  �9( 8����9" ?�� .I�Y4,�;0�  8��n�

 =3�� �� �� @��;< Q�Fv" �� � ���	1  � 
c�\< U<���


< =3c;< ?��  � T�� 2
�6.�
�1  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


 ��� ����	 
��
 ��������� ����� /������/ ���� �� 1400                                                                                                       188  
  

 

    
 JK�7 :*+�,,-� O/I )�/� 9  ���� *�AW4 � ���� *�AW4 9  O/I )�/� )1998- 1988(  

  

    

JK� 8 :*+�,,-� O/I )�/� 9  ����  *�AW4� ���� *�AW4 9  O/I )�/� )2008- 1998(  

  

    
JK� 9 :*+�,,-� O/I )�/� 9  ���� *�AW4 � ���� *�AW4 9  O/I )�/� )2018- 2008(  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 ��5� ��67 ...                                                                   189  

    
 

 Ua
10  2
�6 8�3��  � 8����9" I�>�< � �	�

 ,+�1 
� �  
0��530 W�� +� =O�� 1988  �"1998� 1998 

 �"2008 � 2008  �"2018 �1 ,��-.�� +�  CROSSTAB 


< I�Y4 .�0��1 =��" =1 Z��.4 
1��+ � ?�1 ��0W���0 �

1998-1988 +� U� �_��< =3c;< �2/2425  I��1  �.a0

  � � ���9"4/532  ,��.�� ��-"� 2
�6 V]� ���9"  �.a0

�  �	;"3/20  
��� +� =3c;< 
0��5 2
�6 C"��< +�  �.a0

< 2
�6 =1 Q�FR.��� ,��� ���9" S��. W��  � ��0

 ?�1 
4�<+2008-1998  ��3< 2/2337  2
�6  �.a0

 � ���9" I��13/620   � 
0��5 2
�6 V]� ���9"  �.a0

  ��3< ?�� +� =� ��� ,��.�� ��-"� =3c;<8/1  =3�� +�  �.a0

 ,�
 U���" S��.< 2
�6 =3�� =1 Q�FR 
��� 2
�6

.���  

 
4�<+ ,+�1  � ?�;w702018- 2008  ��;.�� =1 �

=Y34 +� ,�<N ��� =1 W��� ��0=3���;1 I�>�< �,�
 �

4/2306   � � ����9" I��1 2
�6 8�3�� +�  �.a02/651 

.��� ,��� X  2
�6 =3�� ���9"  �.a0  +� ?�;w70

 ���1 (�"�" =1 
"�FO�c< ,+�1 ?��  � =3c;< U� �_��<

� S��.< 2
�6 =3��  I�>�< T��7/1  �  �.a08/410 

 W���) ��� ,��� X  ���< �
   �.a06  �7.(  

  

  

  
JK� 10: CROSSTAB �����= )2018- 2008-1998 - 1988(  

  

 ��>U6 :9AW4>F = 
A[+ d,  9�A�=�� NDVI ���=�� 1988 (
A[+) � 1998 =�/�
)( ���K�  

  

1998  

1988  
 2
�6Q�FR 
���  Q�FR 2
�6  S��.< 2
�6  T�� 2
�6  t�7J<  

2
�6
���Q�FR  1/3  7/20  1/4  1/0  28  

Q�FR 2
�6  4/0  2/304  5/68  1  1/374  

S��.< 2
�6  2/0  0/165  6/1715  3/141  9/2021  

T�� 2
�6  0  8/0  1/122  5/407  4/533  

t�7J<  7/3  7/490  3/1913  8/549  6/2957  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


 ��� ����	 
��
 ��������� ����� /������/ ���� �� 1400                                                                                                       190  
  

 

  

 W���)8(  ���1 �  
0��5 2
�6 8�3�� 8����9" >�4

W���0 �2008  �"2018 
< I�Y4 =3c;<  � Z��.4 .�0�

 =1 ,��1 =3c;<  � 2
�6 ��FR� ���	1 +� 
��_ 
��

 ��� =�  W��  � Q�FR  ���1 2
�6 =3��2018 �3" ����

 W�� =1 ���4 �  ��"s�1 �_��< T�� 2
�6 � ,��1 �-B

2008  .��� ,��� I�Y4  
  

  

 � eT ��9Z,=�,.  

j.������  � ���6 �>� M� I��;� =1 
0��5 2
�6 �0

 �\" [���<np" � 
F��� U<��� ��k � ���9"  �H� 
F�����

 W�\"<
 �
7��A� U<��� =1 =.�1 8����9" ?�� �4�  .��


/� �0 8��-.<  ���1 �����< t�4 � ?�<+ +� ,��-.�� �

 �	�  � 
7	< [�5 8����9" ?�� �4�  ?��F" � 2��6 � ���

 � � ��	e4 � o-_,�	1 ���1 ?�� +�  ����6 �=B���0 ��� 

)9 +� 2J;� ?� M7� =1 
0��5 2
�6 
� �1 Z��.4 .(

 , �� 
� G�1 �	H =3c;<  �  ��30  �4�  
1�� =1 >�4 =O��

����9" .��� I�Y4 �  8�
 ����)" CA��O�, ��0�<� I�a<� ?�� �

 yc� 2
�6  � 
-�� 8��B�)� �	;" =4 �" � �N j0��� � 

 =1 =� �  2
�6  � 
d>� 8����9" =a�1 ��74 2��6 �  ?�<+

  �H� �:4 � �< , �� 
� �F�� �:4 +� 
-�.f< U�s�

=1 .���74  �a
N �  ,�
 
"�4���4�1 ���� �� /�  
" ��� 

,�;J;� 8��]�� +� ,��-.�� ��0, ��0�<� =���\< � �

P��
 
0��5 NDVI   � �  
0��5 2
�6 8�3�� ��4��"

                                                             
1 - Jensen 

  �� =1 �  2
�6 8����9" � M�a-" =3c;< ?��<��  �a
N U

 .���74  

 =3�� =� ��� I�Y4 @�3\" ?�� Z��.42
�6 Q�FR 

?��.7� 20�� �_��< �  
� �1 � �< ,+�1 
�  ?��  �

 =3c;<
��=. ���  =3�� ?�� CA��  � =�
R� � 
F"�< 

 �:4 +� �I�
 ��_� � ?.��� ���	1 �1 =� �;.�0 
���_

 ��).A� � l�� � TN o-_  � 
�s�1 ��70� 
a�r�O���

 �-�� =3c;<<

< �� � �����< � �;;� ?�� U���" �1 �4��"

 =1 .�
�1 �n�< T�� �� S��.< ��FR� �1 
"�3�� =1 =3��

 U�O� =1 >�4 @��;< ?��  � x�34 
��1  � (�"�" ?�70

9"��� ��1 �� C"��<  ����H 2�1 +� .���i �,��.�� ��-"� =� 


 2��>��U1�A=:_]<� ,��70 Q�FR 
��� 2
�6 =3��  � �

 ,��1=� , ��70 =1 I��;� M� ���	" ��� =��.< C"��<  =4

 MY� @��;< C"��< +� � ���1  � =a�1 �=3c;< ?��  � �	;"

 �4=7� MY�,��1  P��
 =���\< =�NDVI  M7� �1

��)"�� , ��0�<�� 8��]�� 
3�A� +� 
e4�eH  8����9" ?��

?�;� �Z��.4 ?�� �1 =1�Y< .��� I�Y4 �  =3c;< ?��  �1 

    

  ��>U 7 :9AW4>F = 
A[+ d,  9�A�=�� NDVI ���=�� 1988(
A[+) � 2008 =�/�
)( ���K�  

 2008  

1998  

2
�6 
���

Q�FR  
Q�FR 2
�6  S��.< 2
�6  T�� 2
�6  t�7J<  

2
�6
���Q�FR  7/1  6/1  3/0  0  7/3  

Q�FR 2
�6  1/1  4/341  2/148  2/0  9/490  

S��.< 2
�6  2/0  145  2/1596  174  2/1915  

T�� 2
�6  0  5/1  158  3/388  8/547  

t�7J<  1/3  5/489  4/1903  5/562  6/2957  

��>U 8 :9AW4>F = 
A[+ d,  9�A�=�� NDVI ��� =��2008 � (
A[+) 2018 (���K�) =�/�
  

 2018  

2008  

2
�6 
���

Q�FR  
Q�FR 2
�6  S��.< 2
�6  T�� 2
�6  t�7J<  

2
�6
���Q�FR  0  3  2/0  0  2/3  

Q�FR 2
�6  1/0  5/102  2/385  7/1  5/489  

S��.< 2
�6  1/0  6/0  5/1789  8/114  1905  

T�� 2
�6  0  5/0  0/148  4/411  9/559  

t�7J<  2/0  2/106  7/2323  3/527  6/2957  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 ��5� ��67 ...                                                                   191  

    
 

)2004) � ��A � (2019 ����)" =� �;.
��  �	i� >�4 (

 �  
R� � 2
�6 8�3�� 
�s�1 �A� � �\B �1 ���;O

 2��6 , �� 
� �  8����9" 
1�� =1 � ��� ,��74 M�a-"

 I���74<
 +� 
a� 2��6 ?�� � �;�/� �0 � @�A�  ���1 
�

 �1 �����< 8�<�;�1 8��n� ?��F" �	�  � =��B =1 I��3<

 
R� �.��1 �0���  

=1 2
�6 8�3��  � =.��5 8 �B 8����9" 
��  ��

=3c;<  � 
0��5 G�1 �	H   � ��B�)f< I�.��5 I�.��

2f1,�;J;� 
� �1 Z��.4 =� 
��0 �  
���3	A ��� �0

 =1 x�1�< ,�7� ��4��� I�Y4 �q5�����0 ,��4� � ���9" 

��1 �� C"��< � TN (��;<�4 �����< � �_ +� 2�1 ���H �

�� 
R� �  � l
(� =� ��� ,��1  ��(�� ��� 
-�� � 


7� ?�� C1�;< � ,�
 , ��70 =1 I��;� M� ���	" ���  �


a� +� 8]aY< 
7	<  � +���[�1��0 
F"�< =� ,��1  �1

 P��
 ����  ��3< 20��NDVI  �1 =3c;< M� ���1

 ,�.�5 ��.��4  ?�� �1 .��� ,��.�� ��-"� I�<+ 
� C���

,��-.�� V��� +� ��)"�� , ��0�<��  � ?�� u�)�,   
� �1

,+��4� ��0 ��F< =���3< � �,�
 ���58��]�� 
3�A� +� 


e4�eH ,�	1 ���1� � �����<��0 W�7��,�
  C"��< �1�  

=d� � 
<�0�.   

 P��
 =a;�� =1 =��" �1NDVI P��
 +� 
a���0 


0��5 ��1 ���6 =1  �:;< =���\< I�>�< 2
�6 �
0��5 


� �1 t��4� 2
�6 
0��5 � ��FR� 
e;�>�� M� =3c;< 


� I� �� Q�.f< �qO ���� �1 
� �1 ��0�<  � �\B �

=Y34 �A� ��0O�",�0�Y< ,�
�� 
<��
 P��
 ?�� =� 

=1  ��A 8�3�� M�a-" 2
�6  8�3�� ?�� U���" � 
0��5

�e��a� =1 
<
��� +� .�
�1 
5�4 �1  ��.��4  � T�� 

W�� ��0
"�FO�c< � 2��>�� 
1���
 � �>���� I�0��5  � 

?�� �" ,�
 (��< �,+�1 ?�� P��
  ?�1�< 8��-" 
1�� =1

 ?�� .�;� I���74 �  Q�.f< 
0��5 2
�6 �B � �1 8�3��

 @1�c< =J�.4/ �>5 >;���1 )1993 
��4��" �1 =c1�   � (

 P��
 �s�1NDVI   � 
0��5 2
�6 8����9" 
� �1  �

 
;�<+ � ��� t��4� �1 C��� ,�.�5 M�<
I�;�� .�
�12 

                                                             
1 - Wellens 
2 - Inoue 
3 - Liu 
4 - Anderson 

)2003��O � (3 ) I� �a70 �2019( >�4 �1 =FO�c< U<��� 

�n�< �1 8����9" 2
�6  � 
0��5 S���
 MY�O��
 �1 

,��-.�� +� =���3< =�_�<�� =1 =J�.4 ?�� �4���  =� 

8����9" ����  ��3<  P��
NDVI C1�" 8����9"  � I�>�<

2
�6 ��FR� I�<+ 
� 
0��5 
< 
��  �� =1 .�
�1

�5� �\" �.Y�1 P��
 ?�� 8����9" =Hnp" 8��B�)� ��

  ��A I�0��5 
1���
 � �1�� <
 ?�� +� ,��-.�� �<� ����5

 
� MY� @��;<  � 2
�6 8����9" 
1��+ � ���1 ?�

, ���0�  
3�A� Z��.4 >�4 8�< 
4s�� �  =.
�� ,��70 =1

) ���24.(  

 �;4�< �e��a� =1 2
�6 8�3�� ���9" �1 
��� +�

 2
�6 =3�� 2��>�� �� � S��.< 2
�6 =3�� 2��>��

 ?�� �=FO�c< � �< =3c;< +� 
B�� x�34  � Q�FR 
���

 P��
NDVI  
1�� =1�?� ,��� I���74 �  8����9" =4�5

" U�O� =1 �	;" 8����9" ?�� =� 
" �B  � ��� 
d>� ���9

 =3�� =1 � ��
 =.��� =3�� M� +� �" ,��1 2
�6 I�>�<  �

20�D6 ���� �1 @1�c< ?���1�;1 .���5 ,��>��  ��J< ��0

 �1 2
�6 M�a-" 
��4��" P��
 ?�� ?�Y�6>�
d ?��"

z].���0  I�0��5 =�;1 �� � 
1���
 � 2
�6 I�>�< =�7� +�

 � �� � <
) �
�125 �26  .(  

 V��� �1�.4Z� ?�� @�3\" P��
 NDVI  
�� ��

 ��� I�Y4 2
�6 8����9" M�a-"  � �  
�s�1 � ���1=� 

=.��� ?���0 �1 Z��.4 I�� �4N 8�FO�c<4 ) I� �a70 �2006 �(

�;�� � �4�05 )2009 �d�� � 2�� �� �(6 )2008
O�� � (7 

) I� �a70 �2020 P��
 ?�� �s�1 U��4�.6 �1 
;�< (

 
0��5 2
�6 M�a-" ���1�31�c< � �� .  

�1 =��" =1 =a;�� 2
�6 
0��5 M� =3c;< 

I�Y4,�;0� ��FR� TN � �
���0 t�4 �l�� ��FR� 

���).A� � �
��7.�� =wf� �" ,�	1 ���1� +� � ?�<+ 

�n� U<��� 
.����<  I�<+ 
� � M� =3c;< 
< ��
�1

 �qO
� �1 8����9" 
4�<+ IN 1 ��70�= � �����<  � 
��>�

,�	1 ���1 =.
��  ����6 �� �1 =��" =1 �F��  � C"��<

,��� u�)�  � ,���� 8]aY< �;4�< 
;�<+ � ���1

5- Huang and Asner 
6 - Darwish and Faour 
7 - Vali 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


 ��� ����	 
��
 ��������� ����� /������/ ���� �� 1400                                                                                                       192  
  

 

... �  ��FO� (FB @��;< =1 
��.��� ,��-.�� +� 2J;� +� 

 �� P��
 =���\< �s�1 �A� �1 
0��5 ��0  ?��.7� �

 /�  ?��.	1 �=;�>0�	� [�J4� ?�� j	< ����1 ?���1�;1 . 

=��" =1 �A� U1�AW��A =Y34��0 =�B�_ +� ,�����0 

, ��0�<� �Landsat_5)TM � (andsat_8 )OLI( ?��  � 

=FO�c< 
<I��" .4=J����5 ��� =�  ?� ?�� ��1 ��<
�;4��" 

 g��f.��  �:;< =1=Y34�0� @�A�  8�3��2
�6 
0��5 

8����9" I��74  �a
N �1  � =;�	1 �����< �	� IN

,�	1 ���1.���e1  ��A ,��-.�� � �< C"��< +�  ����6 �  ?�� �1

P��
 
��4��" 
��1 u�)�  � ��.Y�1 8�FO�c< W�_ -

 
7��A� I�5�4�5 @��;<  � 2
�6 
1��+ � ���1 
0��5 ��0


5D�� � 2
�6 8��B�)� �1 Q�.f< 
c�\< ��0

.��� +��4 � �< I�;w70  

  
References 

1. Abdolahi, J., M. Rahimian & M. Savaqebi, 2007. Limitation of Landsat ETM+ employment for mapping of 

vegetation cover in drought conditions. Iranian journal of Range and Desert Research, 14(3): 289-301. 

2. Abdollahi, J., M.H. Rahimian, K. Dashtakian & M. Shadan, 2006. Investigating the environmental effects of 

land use change on vegetation in urban areas using remote sensing techniques. Journal of Environmental 

Sciences and Technology, 8(2):1-6. (In Persian)  

3. Abolfathi, K., M. Alikhah-Asl & M. Rezvani, 2015. Range classification and evaluation using Geographic 

Information System (GIS) and Normalized Difference Vegetation Index (NDVI) (Case study: Hablehrood 

subwatershed of shahrabad basin). Human & Environment, 13(2):45-55. 

4. Anderson, R.P., A.T. Peterson & S.L. Egbert, 2006. Vegetation-index models predict areas vulnerable to 

purple loosestrife (Lythrum salicaria) invasion in Kansas. The Southwestern Naturalist, 51(4):471-80. 

5. Arzani, H., S. Noori, S.H. Kaboli, H.R. Moradi & H. Ghelichnia, 2009. Determination of suitable indices for 

vegetation cover assessment in summer rangelands in south of Mazandaran. Iranian Journal of Natural 

Resources, 61(4): 997-1016.  

6. Binh, T.N.K.D., N. Vromant, N.T. Hung, L. Hens & E.K. Boon, 2005. Land cover changes between 1968 

and 2003 in Cai Nuoc, Ca Mau Peninsula, Vietnam.  Environment, Development and Sustainability, 7(4): 

519-536. 

7. Darwish, T. & G. Faour, 2008. Rangeland degradation in two watersheds of Lebnon. Lebanese Science 

Journal, 9(1): 71-80.  

8. Delavar. M., 2011. The application of spatial information systems and remote sensing in extracting effective 

parameters of hydrological studies of catchment areas. Ministry of Energy, Deputy of Water and Welfare 

Affairs, No: 395 

9. Ghaderi, S., M.A. Zare Chahouki, H. Azarnivand, A. Tavili & B. Raygani, 2019. Land use Change Prediction 

using CA-Markov model (Case study: Eshtehard). Rangeland, 14(1): 147-160. (In Persian) 

10. Hadian, F., R. Jafari, H. Bashari & S. Soltani, 2011. Analysing different groups of remote sensing vegetation 

indices for studying rangeland vegetation types (Case study: Semirom- Isfahan). Rangeland, 5(4):420-429. 

11. Hadjimitsis, D.G., G. Papadavid, A. Agapiou, K. Themistocleous, M.G. Hadjimitsis, S. Michaelides, N. 

Chrysoulakis, L. Toulios &  C.R.I. Clayton, 2010. Atmospheric correction for satellite remotely; 112-121. 

12. Huang, C. & G.P. Asner., 2009. Applications of remote sensing to alien invasive plant studies. Sensors, 9: 

4869- 4889. 

13. Inoue, Y., 2003. Remote sensing and GIS for Spatial assessment of agro-ecosystem dynamics. National 

Institute for Agro-Environmental Sciences. In Proc. of the First Int’l Symposium on Assessing and Rational 

Management of the Agro-Ecosystem for Clean and Friendly Future Environment (pp. 111-198). Japan. 

14. Jabari, B., 2016. The first national conference on geography, urban planning and sustainable development. 

Population growth and change of agricultural land use (Case study: Baqershahr). 9 pages. (In Persian) 

15. Jensen, J.R., 2004.  Digital change detection.  Introductory digital image processing: A remote sensing 

perspective, 467-494. 

16. Khajeddin, S.J. & S. Pourmanafi., 2007. Determination of Rice Paddies Areas, Using Digital Data IRS 

Sensors around Zayandeh Rud in Isfahan Region. Journal of Science and Technology of Agriculture and 

Natural Resources, 11(1): 513-528 

17. Kunwar, R.M., A. Evans, J. Mainali, A.S. Ansari, B. Rimal & R.W. Bussmann, 2020. Change in forest and 

vegetation cover influencing distribution and uses of plants in the Kailash Sacred Landscape, Nepal. 

Environment, Development and Sustainability, 22(2):1397-1412.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html


)��� *+�,,-� �  
��,. )�/� 0��1��+  2+RS  �GIS  ��+�	 ��5� ��67 ...                                                                   193  

    
 

18. Liu, S., S. Huang, Y. Xie, H. Wang, Q. Huang, G. Leng, P. Li & L. Wang, 2019. Spatial-temporal changes 

in vegetation cover in a typical semi-humid and semi-arid region in China: Changing patterns, causes and 

implications. Ecological Indicators, 98: 462-475.  

19. Malmirian, H., 2004. Guide to thematic maps of satellite imagery. University of Tehran Press. P 280 

20. Mohammadyari, F., H. Pourkhbaz, M. Tavakoli & H. Aghdar, 2015. Preparation of vegetation map and 

monitoring its changes using remote sensing techniques and GIS (Case study: Behbahan city). Research 

Quarterly of Geographical Data (SEPEHR), 23(92): 23-34. (In Persian) 

21. Pettorelli, N., O. Jon, M. Atle, G. Jean-Michel, J. Compton & N.C.S. Tucker, 2005. Using the satellite-derived 

NDVI to assess ecological responses to environmental change. Trends in Ecology & Evolution, 20(9): 503-

510 

22. Rouse. J.W., R.H. Haas, J.A. Schell & D.W. Deering, 1973. Monitoring vegetation systems in the Great Plains 

with ERTS. Third ERTS Symposium, NASA SP-351 I: 309-317. 

23. Sarli, R., G. Roshan & S. Grab, 2019. Evaluation and prediction of vegetation changes of Mazandaran, Iran 

from 2005 to 2017 using Markov chain method and Geographical Information Systems (GIS). Scientific-

Research Quarterly of Geographical Data (SEPEHR), 28(111):149-162. 

24. Siyal, A.A., A.G. Siyal & R.B. Mahar., 2017. Spatial and temporal dynamics of Pai forest vegetation in 

Pakistan assessed by RS and GIS. Journal of Forestry Research, 28(3):593–603. 

25. Song, X., 2004. Early detection system of drought in East Asia using NDVI from NOAA/AVHRR data. 

International Journal of Remote Sensing, 25(16): 3105-3111. 

26. Vali, A., A. Ranjbar, M. Mokarram & F. Taripanah, 2020. Investigating the topographic and climatic effects 

on vegetation using remote sensing and GIS: a case study of Kharestan region, Fars Province, Iran. 

Theoretical and Applied Climatology, 140(1): 37-54.  

27. Wang, Q. M. Watanabe, S. Hayashi & Sh. Murakami, 2003. Using NOAA AVHRR data to assess flood 

damage in China. Environmental monitoring and assessment, 82:119- 148. 

28. Weishou, Sh., H. Zhang, D. J, Y. Shouguang, L. Haidong & L. Naifeng, 2011. The esponse Relation between 

Climate Change and NDVI over the Qinghai-Tibet plateau, World academy of Science, Engineering and 

Technology, International Science Index, 59: 2438-2444 

29.  Wellens, J., 1993. Monitoring and modeling rangeland vegetation in Tunisia using satellite and 

meteorological data. PhD thesis, University of Reading. 

30.  Weng, Q., D. Lu & J. Schubring, 2004. Estimation of land surface temperature– egetation abundance 

relationship for urban heat island studies. Remote Sensing of Environment, 89: 467–483. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.2.3.0
https://rangelandsrm.ir/article-1-1031-en.html
http://www.tcpdf.org

