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Abstract Article Info 

Background and objectives  :Terrestrial ecosystems depend on vegetation to 

connect water, soil, air, and other components. Using remote sensing technology, 
this study explores vegetation dynamics in Khorasan, including their response to 

land use changes and climate changes between 2001 and 2020. This study aimed to 

investigate and analyze the effects of climatic factors on vegetation dynamics . 
Methodology  :In this study, satellite and climate data are used. The National 

Meteorological Organization provided climate data, and the USGS provided 

satellite data on vegetation indicators. This research used monthly NDVI and EVI 

indices to investigate the vegetation cover from 2001 to 2020. These monthly 

images with a spatial resolution of 1 km were prepared from the MODIS terra 

sensor satellite. Using the IDW interpolation method, the climate data of 39 

investigated stations were prepared, and their maps were prepared in ArcGIS. 
Linear regression simulated trends in vegetation index and climate parameters over 

2001-2020 in QGIS.  NDVI and EVI indices were correlated with climatic 

parameters to investigate changes in vegetation cover. 
Results  :Based on the trend of land use changes in Khorasan, the main land uses 

are barren lands,  agricultural  lands, forests, rangelands, open shrubland, savanna, 

and built-up areas. During this period, barren lands, agricultural lands, forests, and 

rangelands decreased by 2.57, 0.41, 0.0009, and 1.02 %, respectively, while open 

shrubland, savannas, and built-up areas increase by 3.98, 0.0031, and 0.0072 %.  

Examining the change slope of the vegetation cover index and climatic parameters 

in these 20 years showed that the change slope of the vegetation cover index EVI 

and NDVI in these 20 years are positive and increasing, respectively 72.81% and 

85.46% of Khorasan, which can be said in general According to these two 
indicators, vegetation cover is increasing in more than 85% of Khorasan's natural 

lands. Examining the slope of rainfall and temperature changes in this period of 

time showed that these indicators had positive and increasing changes in 76.59 and 
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58.71% of the area of Khorasan, respectively.  The correlation results between EVI 

and NDVI vegetation indices with rainfall show that there was a positive correlation 

between these two indices in 87.27 and 90.71 % of Khorasan. Correlation between 

vegetation indices EVI and NDVI and temperature showed that there was a negative 

correlation of about 74.27 and 77.26% respectively in the studied area  .Most land 

use areas barren lands, agricultural lands, rangelands, and open shrublands have a 

positive correlation between the EVI vegetation cover index and rainfall in semi-

arid, dry, and semi-arid climates. These correlation results show open shrublands, 

rangelands, and barren lands had 49.18, 80.96, and 100% positive correlations, 
respectively. The results of this correlation in the semi-humid climate in rangelands 

and forest land uses were positive at 95.30% and 1.15%, respectively. The results 

of the correlation between EVI and temperature in the semi-arid climate in semi-
arid, dry and semi-arid climates show that this relationship in most barren lands, 

rangelands and open shrublands is negative. Also, the results of this correlation in 

the Mediterranean climate show that this correlation is positive in the use of barren 

lands, rangelands and open shrublands 40.99, 91.02 and 23.08 %. The results of this 

correlation in the semi-humid climate show that this relationship is 100 and 98.06 

% positive in barren lands, and rangelands, respectively, and 1.94 % negative in 

open shrublands  .In the majority of areas, such as barren lands, agricultural lands, 

rangelands, and open shrublands, there is a positive correlation between NDVI and 

rainfall in extra-arid, dry, semi-arid, and Mediterranean climates. In the 

Mediterranean climate, barren lands, rangelands, and open shrubland use are all 
100% positive, 62.15 and 77.0.1 respectively. In semi-humid climates, barren lands 

and pastures are used 52.56 % and 38.63 %, respectively. A negative correlation 

was found between NDVI and temperature in extra-arid, dry, semi-arid and 

Mediterranean climates in most of the land use areas barren lands, agricultural 

lands, rangelands, and open shrublands. Based on the results of the correlation, 

barren lands, rangelands, and open shrublands are 99.60, 93.66, and 100% positive, 

respectively. According to the correlation results between NDVI and temperature 

in semi-humid climates, barren lands and rangelands have a 100% positive 

correlation. 
Conclusion : The destruction and restoration of vegetation have become a major 

challenge in Iran. Land degradation and desertification conditions will increase 

due to the interaction of human activities and climate change. North Khorasan, 
Razavi and South Khorasan were studied separately and in detail at the climate 

and land use levels. Consequently, the findings of this study can be very useful 

and necessary for the implementation of policies and projects to promote 
vegetation restoration by men and politicians in the field of natural resources and 

the environment. 

Cite this article: Shobeiri, S.M., H. Khosravi., H. Azarnivand, Hs. Eskandari Dameneh, 2024. Spatiotemporal 

Dynamics of Vegetation Cover and Their Relationships with Climate Change and Land Use in North-Eastern 

Iran (2001-2020). Journal of Rangeland, 18(1): 1-22.  

 
  © The Author(s).                                                            DOR:  20.1001.1.20080891.1403.18.1.1.7    

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             2 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


      
 

3 

 

  

 

 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����  ���� �� �  ���!� "��  

 
#��$� %�&�� '(��1 *#��+, -+.*2  * -�+.(�����1 3  � %	��� #�(	
�� #���3  

  

1 . ������� 	
��
 � ��
��� ���� �������
 ��������� ��
 �!�  ���"#�
 � $�% &'�����  �(�)' *���� ��+����� �,

 ���
-. ��/���� ���
 .  

2 �	�1"� ���"���  ��������� ��
 �!�  ���"#�
 � $�% &'�����  �(�)' *���� ��+����� �,

 ���
-. ��/�������
. ����� :3���hakhosravi@ut.ac.ir  

3� .���� ����"#�
 � $�% &'��� ���� ��
  �)' *���� ��+�����(�� ��
-. ��/���� �,

.��
�� �  

4 .
�
��"6 
/�#�76�� �� ��
  �!�  ���"#�
 � $�% &'����� )' *���� ��+�����(��  � �,

 ���
-. ��/�������
 . 

 

 %3�4� 5��67� '(�
8    

:%3�4� ���  

 8��
 39�:�–  ��#�76  

  

1402 (<= >18 '���� *1  

  

  

@A�!�� B!��
  16/12/1401  

 :�!��!� B!��
23/03/1402  

 :C�!D� B!��
31/03/1402  

  

  

'E��:#(�<F #��    

  ��#��  >��6 �����6  

  �?�
��@. ����  

  �A�BC�  

D%�� .�#��  >��6 ��# 

  :G(� � %4���  �#��  >��6  E� �+��F���� ����E A�"���
� ���
G 
H    3
  �I�J� ��KL� 
��� � ��# �M�% �NO

�� 8P�� A# 3� ����
.  Q�#   �BH�    ?�
��@. 3�  �O R��6 � �#��  >��6 �����6  ����E � ���+� ���
�  3(9�I� S��

�T�BC�  ��9�(U ����"�� ��#  �
���
 ?�
��@. 3BTL E�  ����
%  ����E �E����  2001    �.2020    E� >��� ���Ĥ�U $T
 ��

  ��� ������.   3� 3(9�I� S�� ����� S�� ��M
J� 8�BJ. � 3�K�. � �������  ��#
WX� �T�BC�  
�    �#��  >��6 �����6  ��

�
���
A�BC� � �# YB�Z� ��#8"+�6 [��:� �� .��� 3�%��
6 

C�� � ������  : �����#�   ����  ���\���  ��  � �S  :J.�&  3�   ��   >Z�  B
���� �  ��#����#��  � ������  �T�BC� ��#":.�A  

������.  ����  � ���
 �������# ���E�� E� �T�BC� ��#���� S��]T#����#�� ��#D%�� ��>��6 ��# ���� E� �#��   

USGS  -.�3  >��6 ���
� ��
� &�:J. S�� �� .��D%�� E� �#��   ��#NDVI    �EVI    ����E �E�� �� 3��#��2020-

2001  ���+� $�+\. ?��C �� � 3��#�� 
���P. S�� ��� ���\���1×1 ������ �
. ����#�� E� 
���B�
  `���� .���� 3�-.  

���� 3�-.  E�  �(�  ��
�  � �����  � ��� �T�BC�  ��#39  ��/�"��  b�� E�  ���\��� ��  3(9�I� ���� 3:I�� �� ���
�  ����  

����  ����IDW  3�:�  ��  �-�O  3�  c��
�  ��#d
� ��KU�ArcGIS   3�-.>��6  D%��  ?�
��@.  ����  .���
   �  �#�� 

  ����E  �E��  ��  �T�BC�  ��#
�����62020-2001    e�J�  ��  �I%  ����
 �  E�  ���\���  ��  
��P.  8"+�6  
#  ��
�

d
���KU�QGIS   3�)�.���
  �E��    D%�� S�� c�).�� �#��  >��6 ?�
��@. ���� ���
� ��f�� 3�NDVI    �EVI    ��

.�U
  ��
C ���
� ���� �/�")T# K�9��O E� ���\��� �� �T�BC� ��#
�����6    

�H�!I  :  ���� ���
��
���
 ?�
��@.  ����E �E�� �� ���� ����
% �G���2020-2001  �G����G��� �
���8/�L ��E����
  �#

  *.�
� �3� g�.
.  57/2  �41/0  �0009/0    �02/1  3.�� � >#�
 �H����"�� &'��� � ������ ��#��E  �%��98/3  �0031/0  �

0072/0  >��6 D%�� ?�
��@. g�� ���
� .��� ���� �� >��KU� �H��  ����E �E�� S�� �� �T�BC� ��#
�����6 � �#�� 

20  >��6 D%�� ?�
��@. g�� 3
 ��� ���� 39��  �#�� EVI    �NDVI    ����E �E�� S�� ��20    39��3�g�.
.  81/72  

  �46/85    ����KU�  �  �)k�  ����
% E�  �H�� ���  3�  3
�� �B
 ��'  S��  [���  
�  �#��  >��6 3
 �

 ����  ���.

  �� D%����  E� >�� �� �(�)' �G���85    S�� �� ��� � � ����� ?�
��@. g�� ���
� .��� ����KU� ����
% E� �H��

  3
 ��� ���� ����E �E��3�g�.
.  D%�� S��  �� �#59/76    �71/58    ����KU� � �)k� ?�
��@. ����
% ���"� E� �H��

D%�� S�� �/�")T# l���� .��� 3����>��6 ��#  �#�� EVI    �NDVI  �� ���� � ����� ��  �� 3
 �#�27/87    �

71/90  D%�� S�� �/�")T# .��� 3���� ��L� �)k� �/�")T# D%�� �� S�� S�� ����
% E��H��>��6 ��#  �#�� 

EVI    �NDVI   3(9�I� ���� 3:I�� �� 3
 ��� ���� ��� �3�g�.
.    ����27/74   �26/77    ��
C
� �\�� �/�")T# �H��


� l���� .��� ����>��6 D%�� S�� �/�")T# ���  �#�� EVI  3T�� � $�% �$�%�
U A�BC� �� � ����� �  $�%

�� �����
���
 
k
� �� �/�")T# S�� 3
 �#��G��� ��#�G��� �
���3.�� � *.�
� ��E����
  �)k� ��E���  S��]T# .

3��
���� A�BC� �� �/�")T# l���� S���
���
 �� 3
 ��� ���� ���G��� ��#3.�� � *.�
� �
���  ��E3�g�.
.  18/49  �96/80  �

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             3 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 

4 

 

100    �)k� �H�����3T�� A�BC� �� �/�")T# S�� l���� .�
���
 �� N�'
�  8/�L � *.�
� ��#3�g�.
.    ��30 /95  �

15/1    �/�")T# l���� .��� ���� �)k� �H��EVI  3T�� � $�% �$�%�
U A�BC� �� $�%�
U A�BC� �� ��� �  $�%

�� �����G��� �
���
 
k
� �� 3I��� S�� 3
 �#��G��� �
���3.�� � *.�
� ��E����
  �\�� ��E���  S�� l���� S��]T# .

3��
���� A�BC� �� �/�")T#�� ���� ���G��� �
���
 �� �/�")T# S�� 3
 �#�3.�� �*.�
� �
���  ��E40 /99  �02 /91   �

08/23    �)k� �H�����. 3T�� A�BC� �� �/�")T# S�� l������ ���� N�'
��G��� �� 3I��� S�� 3
 �#�  *.�
� � 
���

3�  g�.
.100    �06/98    *.�
� �� � �)k� �H��94/1    �/�")T# l���� .��� �\�� �H��NDVI   � ����� �   ��  BC�A�  

3T��  �  $�%  �$�%�
U3��
����  �  $�%��  ����  �� �#�   3
  S��  �/�")T#  ���"�  
k
�  ��  �
���
  �G��� �
���  

�G��� ��E����
  *.�
� �  3.�� ��E �H�� ��� ���� �)k�  . l���� �S� �/�")T# ��  BC�A� 3��
������    3I��� S�� 3
 ���� S��

  ���
���
  �G����
���    �*.�
�3.����E  3�g�.
.  15/62  �01/77  �100�H��  �)k�  ���  .l����  �S�  /�")T#�  ��  BC�A� 

3T��N�'
�    ���
���
  �G���
���    *.�
� �3�g�.
.  56/52    �63 /38  �H��  �)k�    .���l����  /�")T#�  NDVI    ��� � ��  

A�BC�   ��  BC�A�  3T�� � $�% �$�%�
U3��
���� � $�% ��  ����  �� �#�  3
  S��  �/�")T#   ���"� 
k
� ��  �
���
  

�G��� �
���  �G�����E����
  *.�
�  �  3.����E  �H��  .��� ���� �\��   l����  3��
���� A�BC� �� �/�")T# S��  �
���
 �� ��

�G���3.��  �*.�
�  �
���  ��E3�g�.
.  60/99  �66/93  �100    �)k�  �H�����  �/�")T#  l����  .NDVI    A�BC�  ��  ���  �

3T���� ���� N�'
��G��� �
���
 �� �/�")T# S�� 3
 �#� *.�
� � 
���100  .���� �)k� �/�")T# �H�� 

%J�H�  :#���>9�m E� �+� 3� �#��  >��6 !���� � g�
Z.  A-� >9�m S�� .��� ��� 8��). ��
�� ���
 A-� ��#

��9�(U 8��(. E� 8H��  e��
� � �G��� g�
Z. �>#�
 �#��  >��6 �O *). 3� 3
 ���� �T�BC� ?�
��@. � ���"�� ��#

�������  >��KU� 3� �� ���  �� �� ����L � ��G� ��9�T� ����
% ����� 3� �#��  >��6 �����6 3(9�I� S�� .��� �#��%

�
���
 � A�BC� nI� .��� ���� ��
C 3(9�I� ���� ?��oKL �� � $�+\. 3� YB�Z� ��#  

  

:��	H��  �
�)�  �  �.d.[��
"% .p  � ������qO .p    �  �3���� ����+�� .�1403  .  ���
�  r��.���+�    8���F � �#��  >��6 ����E � 
� 
WX�    	�T� �� �O  s
�

��
��.  �*.
�17)1 :(1-22  . 

 DOR:  20.1001.1.20080891.1403.18.1.1.7  

������
�� ����(.
� �TBF ST��� :              © �� ��"���      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             4 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

5 

 

 %�(4�  

  �#��  >��6  E�  �+� �F� A�"���
�  ���
G  
H

��� ����E  3
  3� �� �I�J� ��KL� 
��� � ��# �M�% �NO

�� 8P�� A#) ��
42(.  �#��  >��6  !KL $� ����F 3�

A�"���
�  E�  ���B
)  ����E  ��#31  ��  �.���  >:�  �(

 3%
m A�f�.NO �S�

 ��# �  ) �v
��4   �  42   �  51  �( A�BC�  

)  ���-L32N�m  ��9�.  �  
)�U  ��wx  3�-.  �  (  ��  �\��  ��


)46A-� D%�� S�� .(    ?�
W� 
�Wy. �J. A�"���
� $� ��

8��:��  ?�
��@.�T�BC� ��9�(U �) ��� ���"�� ��#5 � 6(  .

�+�  S��]T#  D%��  E�  e��
�  ����E��  ��
�  A-�  ��#

A�"���
�  ����E  ���  .  �����6D%��  S��  ��  3�  ����.

D%��  ����F  �)����  ��
�  �%���  �  ����E��    ��z�

 ��
C  ���\���  ����  A�"���
�  ������6  �  �#��  >��6

��.�
�  3#� ��KU  3L�.  �
�%�  ��#O����R��6  3�  ��  ��#

  ?�
��@. 3� ��#��  �����6�T�BC�  ��9�(U ����"�� ��#  ���

��� )46  �  52  .(  >��6  �S��
����?�
��@.    ����E  �  ���+�

 A�"���
� S�� 8��(. M�� ��
� �#��  >��6  ����E ��#

  ����E��  ��
�  �  �L  �?�
W�   �7.�
�������� �  �# ��
�  �#

�"���
�  �E��E��A���  ��T#�  Ko��  ���"�  ����E  ��#  

)28(.  

 �U 3(��. �3��w  3#� ��m ��Ĥ ���� E� >��� ���  

3BTL  E�    
�  ���)�  
���P.����  ��#����#��   �����

 e����  $�+\.  ?��C  ��  ���
�
��P.  
��������
�+{�� 

MODIS    � Landsat A-� E� �+� 3�  ��
� ���� *���� S�
.

 >��6  [��:� �� �#��  >��6 �����6  YB�Z� ��#  8��).

���  ��

  )34  .(D%����#    >��6  E�  �+�  ��#�� 

A-���� E� >��� ?|�PJ� S�
.3
 ���"# �    >��6 ��

 3:I�� [��:� �� 
# �� �#��  >��6 �����6  ���-L � ��

���  ��O��
  ���"�)3.(   �#��  >��6  3�  c��
�  ?�
��@.

��  �"�E  *����  ��
���  ��
�  ��  �����  ?�Fz'�  ����.

 A�"���
�  ��  �:'���  ��  �7��  3�  ��I�J�  ����+�  ��#

 $�% &'��� ��
 A#�
U)25.(    

  8���F  
�Wy.  �J.  ?��  3�  �#��  >��6  ?�
��@.

���� ��
C ���"�� � �(�)' ��(��)23  .(  ���� ��L >���
 

  E��T�BC� ?�
��@.   ?�
��@. 3� 
��� �JI� ���� >��KU� �

A�"���
� �� �v
�� � NO 	��(. �� �-L�. 8��C  ����E ��#

�����)20 � �����  .(    �?��
�  3L��    8��F  ��  ����F  3�

 �#��  >��6 �����6 
� 
WX� �T�BC� A-����"#  )19  �20  

  �26 ( .  ?�(9�I� y��

 ���  3� �#��  >��6 R��6 3
 ���

  8���F�T�BC�    ����  ��  �-L�.  8��C  
�%�.  ?�
W�

���#�)32  .(��9�(U�# �  ��"��  � 3�  ��  ��(TL  3BTL  E�

�� ��
m ����P�C� 3(��. �����v�
6 � 3���  ����-� ��#

  ?|z�%� ����� }F�� ��(������E  ��  8���F 3� 3
 ����

  8��).  ��-L  c�:�  
k
�  ��  �#��  >��6  
��@.  �BH�

������  )27  .(��9�(U ?�
W� 3(9�I� ?�
��@. 
� ���"�� ��#

  �  ��"��  S��  �����6  3I���  $�  E�  ����T'�  ��
�  �I�J�

��� ���
G �"�E e�J� .  >��6 ?�
��@. ��B
 ��' 3�

��9�(U E� ���� �#��  ��' 3� �T�BC� 8���F � ���"�� ��#

  �  ���-L  [��:�  ��  �#��  >��6  
�  �A#  ��  ��  3�� ��L

 3:I����  
�Wy.  �����w   )36  .(  �����6  M��  �S��
����

��9�(U 3� �O >�
�� � �#��  >��6 ?�
��@. � ���"�� ��#

�T�BC�  A-� ���"� ��� )24 .(  

D%��&���  �#��  >��6  YB�Z�  ��#    E�  ���

  D%��  �����  ����  E�  >���	��
�    ���  >��6 �#��   

(NDVI= Normalized Difference Vegetation Index)   �

D%��  ��)-�  �#��  >��63�U�� (EVI= Enhanced 

Vegetation Index)   ��  �
\��  �\�'  ��#����  3�  �)"�

� 7�� D�Z�.[�"� �#��  >��6 ��#���"# 
.)38.( 

D%��  ��#NDVI   �  EVI   ��
� ~|�T(� 3
 �#��  >��6

  ���\��� �BJ� � ���-L [��:� �� �#��  >��6 
� ?��f�

�� ����  )18.(  �
� E� �B)C ?�(9�I�����E ��# NDVI   �

���� 3F�T��  ��# �T�BC�    >��6 R��6 8�BJ. � 3�K�. ��
�

  8���F 3� �#�� �T�BC�    3G�� ��  YB�Z���

 ���\��� ���  .

 3G��  ��  �#��  >��6  3
  ���  ����  ?�(9�I�  S��

 ?�
��@. � ��� 3�U�� >��KU� �-L�. 8��C ��' 3� ���7��� 

�� R��6 � ����� � ��� 3� ���% 3� �#��  >��6 �#�  )47  

  �50(.    ?�
��@.  �)"�  A-�  �	��  S��  �� �T�BC�    �

��9�(U 3G��  ��  �#��  >��6  ?�
��@.  ��  ���"��  ��#

�T� � ��� ����� �C�� A-)� ���# K���   3)��J� ~�:�C� ���.



.� ��9�(U  ?�
W�  S�U
  ������  >��6  
�  ���"��  ��#

  S��E ��(G� ����E�� �� �I% 3� 
��� ��� S+T� �#�� 

���.  

  ��  �#��  >��6  �����6  �  ?�
��@.  M��  �S��
����

��9�(U � �T�BC� ?�
��@. �� 3I���  3(��. ��
� ���"�� ��#

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             5 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

6 

 

 �7.�
���>9�m  ��  3B��:�  ��
�  �� E��  ��# E�  ����  ��#

��9�(U  �  �T�BC�  ?�
��@.A�"���
�  ��  ���"��  ��#  ��#

 3T��  �  $�%  &'���  ��  �#�� ���  A-�  $�%. Q�#  

�BH�    >��6  �����6  ����E  �  ���+�  ���
�  3(9�I�  S��

  ?�
��@. 3� �O R��6 � �#�� �T�BC�  ��9�(U � ���"�� ��#  

�
���
  ?�
��@.  3BTL  E�  ����
%   ����E  �E����  2001    �.

2020 ���.  3� 3(9�I� S�� ����� S�� �� 3�K�. � �������

M
J� 8�BJ. �  ��#
WX� �T�BC�  
�    �#��  >��6 �����6

�
���
 ��A�BC� � �#  YB�Z� ��#  ��  K��� 8"+�6 ��1×1  

.��� 3�%��
6 
���B�
  

 

C�� � ������ 

  %O3�P� ���� %4P	�  

3:I��  ����  3(9�I�   s
�  �  	�T�   s
�  ����
  8��� 

 ������#�  ����
%  9�T�� �  �G��    ����L�  3�g�.
.  ��  

���"�  28662 �  116756 �  143734  
�
���B*�
�  ��� .

 ����U�
@L  	�'  S��  3:I��  S��"41  ◦55    �."11  ◦61  

  ����U�
@L �
F � �C
�"56   ◦30    �."29  ◦38    �9�T�

  .��� 3�U
  ��
C����
%  9�T� �  E�  
f�  ���T#�� � �#  3�  ��  

>Z�  �����  ���"#�
 ��    ���T#  �  �"6":.�A   �����  .

*\.
�
.�S  3I:�  �O  3BC  �����-L  ��   3�����
�#� ����|  �  

�"6
.�S 3I:� �O �� ����� ��E�.�N� �� �T"C L�
%� 

3��%���  �
.M  ���� ��
C  ����L ����
% .95    �(�� �H��

��S  3H
F �� ������#�  )'�(�  � 
� ��� ��
  ����� S�� .

  $�%�
U A�BC� �� nI� S�
���� ��������  )8  ����
% .(

 3T�� � $�% A�BC� ����� 	�T(� ��' 3� ��G�  ��� $�%

>Z�  �  ����  ����  8�9�  3�  �����  	�T�  ����"#�
  ��#

 E�  ����E
�E  NO  *����  ��L� � 3L�.  8��C  � �����  ��K��

���"# �����%
�  �E����
 g���� e��
�  )17 ����
% .(

 ���� �� ����L98  ?�9 
��
 E� ��Z� � 
��� �G��� �H��

  ����
%  �����  �������  &'���  !KL���  )37  ��(C��  .(

  3� ����U�
@L����
%  9�T�� �  �G��    ����L  ���-L �� �

��/�"��  �  �F�\.��  ?�
��@.  ���
��  ����  �������#  ��#

) 8+� �� �O 3(9�I�1.��� ��� ����O (  

  

  

  

 �
�1: ��H�� @�OQ�� '�RH+!� � ���S
�� 5����T
 *(V � W3�)���!� � ��Y= �� %O3�P� ���� #�� %O3�P� ���� #��  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             6 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

7 

 

 Z�4[
 C��  

�����# �  ����   ���\���  ��  �� S  :J.�&  3�   ��   >Z�   B
  �

����  ��#����#��  �  ������  �T�BC�  ��#":.� A  �� ����.  

��������� �T�BC� ��#  ��G� ����
% ��9�T� ����
% ��#

 ��
w�  �����  3�  3�  3(9�I�  S��  ��)  ����L  ����
%  �

�� 3�\  ����
%  ����E  ���� ��
�  (���2020-2001   E�

����  S��]T#  �  ���
  �������#  ���E������#��  ��# ��

D%��>��6  ��# ����  E�  ����E  �E��  S��  ��  �#��   

)(The United States Geological Survey = USGS  -.�3 

  ��  �#��  >��6  ?�
��@.  ����  �-�O  bE��
6  E�  `6  .��

  S�� 
� �T�BC� ��#
�@�� ?�
W� ���
� &�
' E� &'��� S��

D%��>��6 ��# �
���
 �� �#��   � �#BC��A#��   YB�Z�

  
�E  p
�  3�  &�:J.  d����  8��
�  3
  .���
  ���O
� ���  

8+�)2(.  

  

  

 �
�2:  Z�4[
 \�J�� �.��� V�8��Y8  

'�����# '������� #  

�����  ���������    

>��6 ���
� ��
� &�:J. S�� ��  D%�� E� �#�� 

>��6 ��� 	��
� 8G�\.  �#�� (NDVI)    >��6 D%�� �

  ��)-�  �#�� 3�U��)   (EVI    ����E  �E��  ��  3��#��2020 -

2001  ������ �
. ����#�� E� 
���P. S�� 3
 ��� ���\��� 

) `����MOD13A3���� .���� 3�-. ( �	�PJ� S�� ��#

  ���+�  $�+\.  ?��C  ��  �  3��#��1  ��  
���B�
  .�����

D%��NDVI     �EVI  A-�  E�D%��  S�
.  ��#

>��6>��6  ?�
��@.  ����  ���
�  ��
�  �#��   �#�� 

���)10    �11    �18 D%�� 3)��J� ��
� 3
(  ��#NDVI  

 �EVI 3�g�.
.  3I��� E�1  �2 ) �� ���\���13  �27 .(  

  

 3I���)1 (  

  

  

  

   3I���)2 (  

  

  ����� ��NIR  ����    �����K�
C    � $��K�R   ����    �K�
C

B  ���O ���� �� [�+(��L   �M�% ����
 8��(. ���
�UC1    �

C2    ���\��� �� K�
C ���� �� 8��
oO ����
 n�JP. g��
G

)(

)(

RNIR

RNIR
NDVI






 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             7 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

8 

 

) ��O ���� E�5/2G=    �6C1=    �5/7C2=    (���)14 3L�. �� (

)  `����  
���P.  ��
U  3+���  3�MOD13A3  ( 

Hierarchical Data Format   ����  ���
�  ��
�  ����

  ?�
��@.NDVI    �EVI    3��KU�  E�MODIS Conversion 

Toolkit    ��d
���KU�ENVI5.3   ���\��� 3�K�. `{� .���
 

d
� �� 
���P. 8�BJ. ���KUArcGIS   �� d���� .  

  

Y
�% %]4� ����F# &��� �  

  	�PJ�  E�MCD12Q1  `����  ������    p�G�  ��

500    
��  ����E �E�� ��2020-2001  �
��   ?�
��@. ���
�


���
�  >��6  �   nI�  �E�S    ���\��� ���
   )5    �46  .(

  ��  �G���  �
���
  3�:� 3�-.  �G���  �
���
  [z
  �\#

  	��L �� 3
 ���
 1   .��� ��� ����O �
���
 
# ?���KL 

  

  

 ��(=1: #����F W�^�
) _!��� '(J	� ��`[��� �^�. %O3�P� ���� %4P	� �&��� #��40 ( 

[z
  �G��� �
���
  ?�J�G�. 

1  
��� �G���  E� 
�T
60  E� 
�T
 �#��  >��6 �� � M�% � �
ZH �S� ����� >��6 ���� &'��� E� �H��10  �H��  

2  �E����
 �G���  8C���60 ��� ��
 
�E S��E nI� E� �H��.  

3  8/�L -  E� >�� >��6 ,�.) ����
 ��K% �
� S-6 ���%�� ~�)9�x2  E� >�� ��%�� >��6 �� � (
��60 .�H��  

4  *.�
�  
�E �-�O r�\.�� 3
 ��� ������6 39�"+� ��#��  �� ~�)9�x2  .���� 
��  

5 3.����E   S�� ���m 39����m ��#��  �� ~�)9�x10  �.60  S�� �-�O r�\.�� 3
�H��1-2 ���� �����6 
��.  

6  ������ S��E �B/�L  3:I����# $�% �  3T��$�%  �� 30-10 �H�� >��6  ��%�� 3
  r�\.��  ,�. >��6  �-�O  
���� E� 2 
�� ���  

7 �%�� ��"�� &'���  :'����  �� 8C���30  � �9�\�O ���T�%�� 3BTL E� q�\� 8��C 
�x nI� �H�� ����#� '�).���  ����� ��
 �K��# ���  

����� a�4�  ��S
�� �  

����� �F�\.�� c�:� ���
� ��
� E� 3(9�I� ���� ��#

DEM  30   
���  ������  �
��(ASTER)  ��  ��\���  �

��� .  

'�����# <Q����    

���� 3�-. E� �(�  ��
� � ����� � ��� �T�BC� ��#39 

��/�"��   E� ���\��� �� 3(9�I� ���� 3:I�� �� ���
� ����

b��   ����)3BH�U  ��w��  `+F  ����IDW3�:�  (  ��#

 �� �-�O 3� c��
�d
���KU�ArcGIS  3�-.)���
 5  �13  �� .(

3�:�  ���  
�  3(9�I�  ����  �:I��  E
�  3����  ��#

>��63�:� � �#��   � ��� $��� �T�BC� ��#
�����6 ��#

 D%�� 3�:�>��6 ��#  ����E �E�� ��
� �T�BC� � �#�� 

���
  3�-. 
f� ��.    

 #���  b�3��   

 5����T
 (��� �����  

>��6  D%��  ?�
��@.  ����  ��#
�����6  �  �#�� 

  ����E �E�� �� �T�BC�2020-2001    
��P. 8"+�6 
# ��
�

e�J� �� �I% ����
 � E�  ���\���  ��   d
�  ��KU�QGIS   

) 3I��� [���
�4 3�)� (���
  �E�� .  

  

  

 3I���)4 (  

   

  3I��� S�� �� 3
   ���� D%�� ?�
��@. g��

 �3(9�I� ���� 3:I�� �� 
f�n   �>��6 �� 
f� �� ����E �E��

Xi ����E �E�� ��
� 
f� �� D%�� ���:�  j �0>    �

0<    3�g�.
.    � �)k� ?�
��@. g�� ���#� ����

 3'��
� D%�� ��K�� �� �\�����)44(  .  

>��6  D%��  S��  �/�")T#  K�9��O  �  �#�� 

�T�BC� ��#
�����6    

  c�).�� �#��  >��6 ?�
��@. ���� ���
� ��f�� 3�

  D%�� S��NDVI    �EVI    ���\��� �� �T�BC� ��#
�����6 ��

) �U
  ��
C ���
� ���� �/�")T# K�9��O E�3I��� 5(.  

 3I���)5 (  

    

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             8 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

9 

 

y    S�� �/�")T# g�
Gx    �y    ����xi    D%�� ���:�

 ����E �E�� �� 8:�"�i �d�yi    ����E �E�� 8:�"� ��#
��@��

i � d�i  ��� (	�� �� 8PU ����) ����E �E�� )41.(  

  

�H�! I  

  ����� '��� �� �&��� #����F 5����T
 �����2020 -2001  

�
���
  ?�
��@.  ����  ���
�  �E��  ��  ����
%  �G���

  ����E2020-2001   )  8+�  ��3  S��  .���  ���  ����O  (

  8��� 3:I�� S�� 3
 ��� ���� ���
�7   E� ��TF �
���


 �G���  8�)C�G���  �
���3.��  �*.�
�  �8/�L  ��E����
 ���E

��"�� &'��� � ������  �%�����  ���� S�� �� �B
 ��I� .

  ����E20  �G��� 39���G��� �
���8/�L ��E����
  *.�
� � �#

3�g�.
.  57/2  �41/0  �0009/0  �02/1    �  >#�
  �H��

 3.����"��  &'���  �  ������  ��#��E  �%��98/3  �0031 /0 �

0072/0 .��� ���� �� >��KU� �H�� 

  

  

    

�
�3:  (W3� ��� �&��� #����F 5����T
2001  (V �2020  

  

  �E�� �� �G��� �
���
 ?�
��@. ���
� l����2020 -

2001    8+�)4  	��L �2  ��� ���� (   3
3�g�.
.    ����

37/3  �12/23  �17/65  �5/14  �65/5  �06/30   E�  �H��

  ������ � ��E 3.�� �*.�
� �8/�L ��E����
 �G��� �
��� �G���

3.�� 3�3.�� ������� �*.�
� ���E  ��� 8��). *.�
� � *.�
� ���E

  ���� �%�� ��"�� &'��� ?�
��@. ���
� S��]T# .���

  ���� 3
  ���' 3�  ����  ���W  �)�
:.  �
���
  S��  3
  ���

01/98  �H��3� ��S 
���
.��� ����
  8��). �    

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             9 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

10 

 

  
 �
�4:  #����F 5����T
 '��� �� �&���2020-  2001 #����F '���� �J	!� �� #��&���� ��!� *&���� ����]F *# �R	= *M
���  *%
�� ���  *

������  �  Z7�	� @,�� ��+�� %�d�
�
1 *2 *3 *4 *5 *6  �7  @�� 

  

 ��(=2:  ����� '��� �� �&��� #����F 5����T
 (^��2020 -2001 

 ?�
��@. �H��   
��� �G���   �G��� �E����
   8/�L   *.�
�  ��E 3.��   ������  �%�� ��"�� &'���    

 
��� �G���  23/95  002/0  - 40/1  37/3  - 005/0   

 �E����
 �G��� 27/0  34/70  - 12/23  19/6  002/0  08/0   

 8/�L -  - 32/24  - 51/10  17/65  -  

 *.�
� 17/1  86/0  - 41/83  50/14  02/0  04/0   

3.����E 51/5  35/0  - 65/5  46/88  - 02/0   

 ������ -  15/2  68/0  06/30  24/1  88/65  -  

�%�� ��"�� &'��� 59/0  18/0  - 69/0  26/1  004/0  01/97   

 ���� ���
� � ����� 5����T
  ���<Q� #���H����� � �����  

D%��  ����E  �  ���+�  ?�
��@.  ���
�  ��#

>��6  �#�� EVI    �NDVI  D%�� �  � ���  �T�BC�  ��#

  	�� ����E �E�� �� � �����2020-2001  3�g�.
.   8+� ��

)5 ?�
��@.  ����  S��  ���
�  .���  ��� ����O  ,  �.  Y9�  (

�� ����D%�� ?�
��@. ���� 3
 3
 �#�EVI     8+�)5 -

�  g�� ��  ����E  �E��  S��  ��  (Y90003/0   S��).  g�
G �

165/0  D%�� ?�
��@.  ����  S��]T# �NDVI    8+� ��

5-    g�� �� ����E �E��  S�� �� N0005/0   S��). g�
G �

157/0    ����  D%��  ��  S��  3
  ���  ����  ����KU�

��(�  ���� 8�BJ. .������ ���� ����E �E��  S��  �� �� ����

  g��  ��  � �����  �T�BC�  D%�� ?�
��@.36/0    g�
G �

  S��).0032/0    8+�  ��5-    ����KU�  g��  
/����  ,

  8+� �� ��� D%�� ?�
��@. ���� �9�� �� ���� � �����

5-    g�� �� �0056  S��). g�
G �� /0048/0    ���#� ����

  ��� ����KU� �������  �� K�� �T�BC� 
�����6 �� S�� ���� .

��(� ����E �E�� S�� .�"�� ����  

  e���� ���+� ?�
��@. ���
�20  D%�� 39��  ��#

>��6  �#�� EVI    �NDVI  D%�� �  � ���  �T�BC�  ��#

  	�� ����E �E�� �� � �����2021-2001  ) 8+� ��6  ���� (

��  e���� 3
 ��
21    D%�� 39��EVI    8+�)6-    (Y9�

  ����07/0    ��  D%��  S��  ���:�  S�
����  3
  ���

�T"C S�
�T
 � ��� ��� ���
�
6 N
x 	�T� �	�T� ��#

  ��  D%��  S��  ���:��T"C �N
x  N��L  �N��L  ��#

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            10 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

11 

 

  D%�� ��
� ���
� S�� .���� ��
C s
� N��LNDVI    ��

  8+�6-  ��  ����  N  D%��  S��  e����  3
  ��
11/0 

��� �T"C �� D%�� S�� ���:� S�
���� 3
  �	�T� ��#

  D%��  ���:�  S�
�T
  �  N
x  	�T�NDVI   �N��L  ��

  ���+� ?�
��@. ���
� .��� ����
  K

T�� N
x N��L

  e����20    8+�) � �����  �T�BC�  
��@�� 	��6-  �� (,

  ���� ����E �E�� S��96/156  �B��  
�����    S�
���� 3


�T"C �� �O ���:�  3� N
x 	�T� E� 3
 ���� �9�T� ��#

  S��  ���:�  S�
�T
  �  ���  ��#�
  s
�  	�T�  �T�

�T"C � s
� N��L �N
x N��L �� D%�� �K

� ��#


�����6  ��
�  ���
�  S��  .���  ���  ����  3:I��  S��    ���

  8+�)6-    e���� �� (�92/17  ������� ���� ��
   3
 �#�

  N��L �N
x N��L �T"C �� 
�����6 S�� ���:� S�
����

  � 	�T� �� D%�� S�� ���:� S�
�T
 � ��� K

T�� s
�

  .��� ��� ���
�
6 �K

� ����� 

  

  

  

 

�
� 5: 5����T
(���  h��H� %�i��W3� (EVI   (V *NDVI �(���� (� *��� (j *�  �� ���� '���� 2020 -2001  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            11 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

12 

 

  

�
� 6: -�R���� 20 %3�� W3� (EVI * (V NDVI *j ( *��(����  � (��� ���� '��� ��� 2020-2001  

  

 k,��  5����T
  d������  #��  #���H�����  �  �����

 ���<Q� 

>��6  D%��  ?�
��@.  g��  ���
�  �  �#�� 

  ����E  �E��  ��  �T�BC�  ��#
�����62020-2001   8+�  ��

)7  g�� 3
 ��� ���� ���
� S�� l���� .��� ��� ����O (

>��6 D%�� ?�
��@.  �#�� EVI    ����E �E�� S�� ��20  

  39�� 3�g�.
.  81/72   � ����KU� � �)k� ����
% E� �H��

  ��19/27    ��#�
 � �\�� �O �H�����  8+�)7-  .(Y9�

>��6 D%�� ?�
��@. g�� ���
� l���� S��]T#  �#�� 

NDVI  8+�)  ����E  �E��  S��  ��7 -  3
  ���  ����  (N

 �� D%�� S�� ?�
��@.46/85  �54/14  ����
% E� �H��

3�g�.
.    ���
� .��� ��#�
 � �\�� � ����KU� � �)k�

��  ����  ����E  �E��  S��  ��  � �����  ?�
��@.  g��  �#�

  8+�)7-  �� D%�� S�� 3
 (,59/76    ���"� E� �H��

 ��� �9�� �� S�� 3���� ����KU� � �)k� ?�
��@. ����
%

  ��  ?�
��@.  S��  3
41/23    3(9�I� ����  3:I�� E�  �H��

  ��#�
 � �\������@. ���� 
/�� �U
' E� .  
�����6 ?�
�

  8+�) ��� �T�BC�7 -    �� 3
 ��� ���� (�71/58    E� �H��

  �� � ����KU�� �)k� ����
%29  /41   g�� �O E�  �H��

 .��� ��#�
 � �\�� ?�
��@.  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            12 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

13 

 

  

�
� 7:   (W3� 5����T
 d��EVI (V *NDVI ����� '��� �� ��� (� � ��(���� (j *2020-2001  

  

k,��  -��  �RH+$������  #��  #���H�����  �  �����

 ���<Q�  

D%��  S��  �/�")T#  ���
�>��6  ��#  �  �#�� 

)  8+�  ��  �T�BC�  ��#
�����68  l����  .���  ���  ����O  (

>��6 D%�� S�� �/�")T#  �#�� EVI    ���� � ����� �

��  8+�)  �#�8  –  8+�  �Y9�10-  ��  3
  (Y9�27/87  

  ��L� �)k� �/�")T# D%�� �� S�� S�� ����
% E��H��

  ���� ���:� S�� E� 3
 3����63/44  ��(� �H�� .��� ���

  ����  3I���  S��  ��44/1   ��
C
�  �\��  �/�")T#  �H��

  ���� ���:� S�� E� 3
 ����00024/0  ��(� �H��  ������ .

>��6 D%�� S�� �/�")T# �#�� EVI   ��� ���� ��� �

  8+�)8-    8+�  �N10- 3(9�I�  ����  3:I��  ��  3
  (N

  ����73/25    D%��  ��  S��  S��  �O  ���"�  E�  �H��

 ���:� S�� E� 3
 3���� ��L� �)k� �/�")T#36/1  �H��

��(�  ������  ���� 3I��� S�� �� .27/74    �/�")T# �H��

��  ��
C
�  �\��  ����  ���:�  S��  E�  3
  ��24/8    �H��

��(�>��6 D%�� S�� �/�")T# l���� .��� ���  �#�� 

NDVI  �� ���� � ����� �  8+�) �#�9  –  8+� �Y9�10 -

,  ����  ��  3
  (71/90    ��  S��  S��  ����
%  E�  �H��

 ���:�  S��  E�  3
  3����  ��L�  �)k�  �/�")T#  D%��

  ����15/48  ��(� �H��  ���� S��]T# .��� ���29/9  

  ���� ���:� S�� E� 3
 ���� �\�� �/�")T# S�� E� �H��

53/0  ��(� �H��  ������  D%�� S�� �/�")T# ���
� .

��  ����  ���  ��  8+�)  �#�9-    8+�  �N10-  ��  3
  (�

74/22   �/�")T# D%�� �� S�� S�� 3:I�� S�� E� �H��

  ����  ���:�  S��  E�  3
  3����  ��L�  �)k�98/0 �H��

��(���  ����  ����  ��  
/��  �U
'  E�  .26/77    �O�H��

  ���� ���:� S��  E�  3
 ���� ��
C
� �\�� �/�")T#67/8 

��(� �H��  .��� ���  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            13 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

14 

 

  

 �
�8:  -�� �RH+$�� (W3�EVI  �RH+$�� (V *��(���� �EVI  ��� ����� '��� �� ��� �2020-2001  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            14 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

15 

 

  

 �
�9:  �RH+$�� (W3�NDVI  �RH+$�� (V *��(���� �NDVI  ��� ����� '��� �� ��� �2020-2001  

  

  

 �
�10: ���� k,�� �RH+$�� (^�� (W3� �����EVI  (V *��(���� �EVI   (j * ��� �NDVI  (� * ��(���� �NDVI   '��� �� ��� �

 ��� �����2020-2001  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            15 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

16 

 

����  #���H�����  -��  �RH+$��  ��  ���<Q�  �  �����

 m�<Q� #����F � �� W<Hn� #��  

  YB�Z�  ��#
�����6  S��  �/�")T#  l����

>��6A�BC� �� �T�BC� � �#�� �
���
 � �#  �� YB�Z� ��#

8+�    )11  S�� �/�")T# ���
� l���� .��� ��� ����O (

>��6 D%��  �#�� EVI    8+�) � ����� �11-  �� (Y9�

��  ����  $�%�
U  A�BC� ��  �/�")T#  S��  3
  �#�

�
���
�G���  ��#�G���  �
���3.��  �  *.�
�  ��E����
 ��E

26/76  �13/96  �37/96  �39/98    ����  �  �)k�  �H��

74/23  �87/3  �63/3  �61/1    .���  ����  �\��  �O  �H��

  S��  3
  ���  ����  $�%  A�BC�  ��  �/�")T#  S��  l����

�
���
  ��  �/�")T#�G���  ��#�G���  �
���  ��E����


3.��  �*.�
�  ������  �  ��E3�g�.
.    ����98/97  �39/99  �

41/99    �58/30   S�� �� 3I��� S�� 3
 �9�� �� ���� �)k�

�
���
  �#3�g�.
.  02/2  �61/0  �59/0  �45/0    �42/69  

  �\��  �H����� D%��  S��  �/�")T#  l����  .

>��6  �#�� EVI  3T��  A�BC�  ��  � �����  � �  $�%

�
���
�G���  ��#  �E����
  �G���  �
��� 3�g�.
.   ��

79/96  �91/95  �
���
 S�� �� 3
 �9�� �� �)k� �H��  �#

21/3  �09/4    �\��  �H�����  l����  S��  S��]T#  .

3��
���� A�BC� �� �/�")T#�
���
 �� 3
 ��� ���� ��  ��#

 �G���3.��  � *.�
� �
���  ��E 3�g�.
.  18/49  �96/80  �100  

  �)k�  �H�����   �
���
  S��  ��  3
  �#82/50  �04/19 

  A�BC�  ��  �/�")T#  S��  l����  ���  �\��  �H��

 3T���
���
  ��  N�'
�  8/�L  �  *.�
�  ��#3�g�.
.   ��

30/95 �15/1 � �H��  �� � �)k70/4 �85/98  �O E��H��

 .��� ���� �\��  

  �/�")T# l����EVI  8+�) ��� �11-  A�BC�  ��  (N

�� ���� $�%�
U�G��� �
���
 �� 3I��� S�� 3
 �#�  �
���

 �G���3.�� � *.�
� ��E����
  ��E3�g�.
.  56/32  �49/12 �

52/22    �10/14  �9��  ��  �)k�  �H��  ��  3
44/67  �

51/87  �84/77    �09/85    �\�� �H�����  A�BC� ���
� .

�G���  ��  �/�")T#  S��  3
  ���  ����  $�%  �
���

 �G���3.��  �*.�
�  ��E����
  ������  �  ��E3�g�.
.  45/8  �

07/35  �96/12  �70/18  �81/68   3+�.��H �� �)k� �H��

55/91  �93/64  �04/87  �30/81  �19/31    S��  �H��

�
���
3T�� A�BC� �� �/�")T# S�� .��� �\�� �# $�%

�G���  ���G���  �
���3.��  �*.�
�  �8/�L  ��E����
 �  ��E

  ������3�g�.
.  01/33  �69/21  �72/83  �96/30  �95/17  �

02/54    �� � �)k� �H��99/66 �31/78  �28/16  �04/69  �

05/82    �98/45    �\��  �H����� S��  l����  S��]T#  .

3��
����  A�BC�  ��  �/�")T#��  ����  ��  S��  3
  �#�

�G���  �
���
  ��  �/�")T#3.��  �*.�
�  �
���  ��E40/99 �

02/91    �08/23    �  �)k�  �H��60/0  �98/8    �92/76  

  �\�� �O E� �H�����.  3T�� A�BC� �� �/�")T# S�� l����

�� ���� N�'
� �G��� �� 3I��� S�� 3
 �#�  *.�
� � 
���

3�  g�.
.100    �06/98    *.�
� �� � �)k� �H��94/1    �H��

  .��� �\�� 

  �/�")T# l����NDVI  � ����� �    8+�)11-  (,��  

BC�A�  $�%�
U  ����  ���#� 3
  S��  �/�")T#  �� �
���
  

 �G����
���  �G�����E����
  *.�
�   �  3.����E   3�g�.
.  14/83 �

77/96  �62/97  �11/99  �H��  �)k�  ��  3+�9��  86/16 �

23/3 �38/2 �89/0 �H���\�� ����]T# .S� ��
�� � S� 

/�")T#�  BC�  ��A�  $�%  �  3
  ���  ����S�  3I���   ��  

 �G����
���  �G�����E����
    �*.�
�3.����E    ������ �3� g�.
. 

27/99  �35/99  �53/99  �61/99  �28/67    �� �)k� �H��

.��H3+�    �� 3
73/0  �65/0  �47/0  �39/0  �72/37  �H��  

�
���
 S�� E� �#  \�� �    .���S��]T#  l����   S��  ���
�  ��  

A�BC�  3T��$�%  ����  ����  3
  S��  3I���  ��   �G��� �
���  

 �G�����E����
  �8/�L  �*.�
�  3.����E  �  ������  3�g�.
.  �� 

22/98  �86/95  �33/33  �50/94  �81/99  �01/78   �H�� 

�)k�   �  78/1  �14/4  �67/66  �50/5  �19/0  �99/21  �H��

�\��  ���  .l����  � S�  �/�")T#  ��  BC�A�  3��
������   S��

  3I���  S��  3
  ����  ���
���
   �G��� �
���    �*.�
�3.�� ��E  

3�g�.
.  15/62  �01/77  �100�H��  �)k�  S��]T# �  �� 

S�� �
���
 �# 85/37 �99/22 \�� �H�� � ��� . l���� �S�  

/�")T#�  ��  BC�A�  3T�� N�'
�    ���
���
  �G���
���    �

  *.�
�3�g�.
.  56/52    �63/38  �H��  �)k�  �  S��]T# 

S��  �/�")T#   ���G��� 
���    *.�
� �44/47  �37/61    �H��

\���   .���  

l����  /�")T#�  NDVI  8+�) ��� �11-  (���   A�BC�  

$�%�
U  ����  �� �#�  3
  S��  �/�")T#  ��  �
���
 ��#  

  �G����
���  �G�����E����
  *.�
�  �  3.����E   3� g�.
. 

01/27  �27/14  �60/23  �61/16  �H��  �)k�   ��   3+�9��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            16 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

17 

 

�
���
 S�� �� 3I��� S�� �#    ����99/72  �73/85  �40/76  

�  39/83  �H��  �\��  ���  .l����  ���
�  S��  �/�")T#   �� 

BC�A�  $�%  ����  ����  �  3
S�  3I���    ���G��� �
���  

 �G�����E����
    �*.�
�3.����E    ������  �3�g�.
.  68/5  �

31/31  �43/12  �08/17  �02/18 �H��  �)k�  ��   3+�.��H 

32/94  �69/68  �57/87  �92/82  �  98/81  �H��    E� S�� �#  

\���    .���S��  �/�")T#   ��   A�BC�  3T��$�%  ����  

���#�  3
  S��  3I���  ��  �G��� �
���  �G�����E����
  �8/�L  

�*.�
�  3.����E  �   ������  3�g�.
.  62/31  �21/23  �86/75  �

68/32  �96/19  �42/48  �H��  �)k�  �  38/68  �79/76  �

14/24  �32/67  �04/80  �58/51  �H��   �\��  ���  . l����  

3��
���� A�BC�  �� �/�")T# S���G��� �
���
 �� ��  �
���

3.�� �*.�
�  ��E 3�g�.
.  60/99  �66/93  �100    �)k� �H��

��40/0    �34/6    �\�� �O E� �H�����  �/�")T# l���� .

NDVI  3T�� A�BC�  �� ��� ��� ���� N�'
�  S�� 3
 �#�

�G���  �
���
  ��  �/�")T#  *.�
�  �  
���100  �H��

���� �)k� �/�")T#.  

  

%J�H� � o[� #��� 

>9�m E� �+� 3� �#��  >��6 !���� � g�
Z.  ��#

  8H�� A-� >9�m S�� .��� ��� 8��). ��
�� ���
 A-�

��9�(U 8��(. E�  3� 3
 ���� �T�BC� ?�
��@. � ���"�� ��#

  �O  *).  e��
�  �  �G���  g�
Z.  �>#�
  �#��  >��6

������� �
���
  ?�
��@.  .���  �#��%  >��KU�  3�  ��  ���

  ������� e��
� ����� � g�
Z. �� 
WX� 8���F E� �+� �G���

 3T��  �  $�%  &'���  ��
�  $�%���  ?�
��@.  ���
�  .

  	�� �� 3
 ��� ���� ����
% �� �
���
2001    E� >��70  

  �O  E�  �(�  �  
���  �G���  ��  3:I��  �H��3�g�.
.  20/18 

  � *.�
� �H��8/9  3.�� �H��  �� 3
 ��� 3�U
  
� �� ��E

  	��2020    *.�
� � 
��� �G��� S��3�g�.
.    >#�
57/2  �

02/1  3.�� ��� � 3���� ��H��  >��KU� ��E98/3   �� ��H��

  ���� 3
 ��� ���� l���� ���
� .��� ��

 ��#���3/37  

  �50/14   �H��  3.�� 3� 8��). *.�
� � 
��� �G��� E�  ��� ��E

  E�  >��  S��]T#����70   S��  �E����
  �G���  �H��

  3�  $��K�  �  �E����
 �G���  3�  �G���50/23   �O  �H��

3.��  3� 8��).  ?�(9�I� .��� ��� 
���  �G���  � *.�
� ���E

��  ���� 8�)C  E�  �(�)'  �G���  8��).  ����
%  ��  �#�

 3.��  S�� 	�' �� �E����
 �G��� 3� 
��� �G��� � *.�
� ���E

��� ���� �� ����E �E��  )9 (    ���y. ?�(9�I� S�� S��]T#

  �G���  3�  ���  8��).  ��
�  �(�)'  �G���  3
  ���



�� }F�� S�� 3
 3���� ��C�� 8�"���6 �E����
  S�� ���

 8��). � ���� ��� E� �� ��% 8�"���6 ���E �w  �� �G���

�� �E����
 ��
� ���\���z� �G��� 3�  
/�� �U
' E� .���
 

  S�� ���� 3
 ��� ���� �%�� ��"�� &'��� �
���
 ?�
��@.

 �*.�
� ��E����
 �G��� 8��). E� 3
 ���� ����KU� �
���


 3.�����
� .��� 3�U�� >��KU� 
��� �G��� � ��E YB�Z� ��#

  ����  ����KU�  &'��� S��  �� ��(TL 3
 ���  ���� ����

3(9�I� [���
� 3+���I�    	�� �� �� 3B�6 
@H�2021    ����

 	�T� ��PZ� ��
�� ���
 �� �����
-� � ��(TL ���

  ��  3+���I�  3����  ������6��  �  Af����  ���  s
�4    3#�

  ���� 3���� ������ b
�"  � ��� �F
� 3� �#
-� 
�%�

 E� �(� ��G� ����
% 3
 ���� ���� �O l���� S��]T# �

���  ��(TL ���  �
�  S�
����  ��
-.  ����  S��  S��
����  .

 S�T# 3� 3���� S+"� � �wx 3� E��� >��KU� 3��� ��(TL

  3� �(�)' �G��� 8��). E� 8H�� �
���
 ?�
��@. ��f��

.��� 3�U
  ?��H �%�� ��"�� � �E����
 �G���  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            17 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

18 

 

  

 �
�11: �RH+$�� �-� EVI  *(W3�) ��(���� � EVI��� �  *(V) NDVI � ��� �*��(���� � NDVI<Q� ��m�����F � ��##��   �� W<Hn�

'��� ����� ��� 2020-2001 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            18 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

19 

 

D%��  ?�
��@.  g��  ����  ���
�  >��6  ��#

�#��  EVI  �NDVI  ����� E� 8H�� MODIS  ��� ����

  �-L�. 8��C ����KU� ���� �B
 ��' 3� �#��  >��6 3


  	�� E� ����
% ��2001    �.2020    ���' 3� .��� 3����

  3(9�I� 3
NDVI  � EVI  S��  e���� ��' 3� 3
 ��� 3�|��

  E� >�� �� D%�� ��72    ����KU� ���� 3:I�� 8
 E� �H��

 3�����T"C  ��  ?�(9�I�  .���  ��-L  �  ���
 YB�Z� ��#

  ��  �#��  >��6 >��KU�  S����

 b��K ���  )14  �49    �

29��9�(U  .(��TF  E�  �+�  ���"��  ��#��9�(U  S�
. �#   �

 ����F 3� ��� ���� �#��  >��6 >��KU� �� M
J� ��
��

b��  �	�k�8/�L  8�)C  E�  !����  YB�Z�  ��#  ����  ����


 8/�L E�  ���\� � *.�
��� ��  �(�)' ��#  .�
�  d��  ���.

  3
  ���

  ����  YB�Z�  ?�(9�I�	��  ����#  
�%� 

  ���+B/�L������ ��-� ��
�  ���E  � p
' ��
L���#   g��
.

�9�T�  ����
%  �����  ��  S�

  ����L  �   >��KU�  }F��  

  *.�
� �� M�% �K�ZBH����� ���  )7  }F�� ��% S�� 3
 (

 .��� ��� 3(9�I� ���� 3:I�� �� �#��  >��6 >��KU�

����+T# � ������� l���� �� ~z��
 �#��  >��6 >��KU� S�� 

)2021  S�� ���  �-�O l���� 3
 ���' 3� ���� ���� Y9�Z� (

  ����E �E�� �� ��G� ����
% �#��  >��6 ���� 3
 ���

2016-2000    ���� ��65    ��#�
  3:I��  S��  E�  �H��

����� �� &��I. d�F S�� �BF � 3:I�� � ����E �E�� ���.

  �
� �� l���� [��� 
� �S�� 
� ��zF .�

 ���� 3(9�I� ����

>��KU� NDVI  E�  
���� 3�|�� [��:� �� EVI  3
 ����

 �  �
�������  ��#�
+BTF  3�  r�G��  S��  ���  S+T�

YB�Z�  �+�K�U��� NDVI � EVI   ����  �)"����  )2  .(

 �#��  >��6 D%�� �/�")T# ���
�NDVI  �EVI   ��

D%�� S�� ���� ���� b��� � ��� �T�BC� ��#
�����6  ��#

  ���  ��  �  �)k�  �/�")T#  � �����  ��  �#��  >��6

  ��� ���� l���� S�� S��]T# .��� 3���� �\�� �/�")T#

D%�� �/�")T# 3
  �)"� � ����� �� �#��  >��6 ��#

 ����+T#  �  ����+��  l����  3
  ���  ����  
����  ���  3�  

)2020(�    ����+T# � �o�
)2022(  �� ���y. �� l���� S��  .��


�/�")T# S�� l���� ���
��
���
 �� �#  ���� YB�Z� ��#

  �#��  >��6 D%�� 3
 ���NDVI  �EVI  �
���
 ��  ��#

  � ����� 3� �)"� �
���� �/�")T# ��� �� ������ � 8/�L

�� �� �O 8�9� 3
 ������
���
 S�� S�U
  ��
C ���.  �� �#

A�BC� � |�� ?�F�\.���
���
 
��� 3� �)"� 
. N�'
� ��#  �#

  ����
���J� �BH� 8��F &'��� S�� �� S��]T# .�"���

  	�PU �� � ����� &'��� S�� �� �
�E ���� ��� ��#��  ���

�� s�\.� 	�� �
�3(9�I� .��U�    ����+T# � �o��)2012(    �

  ����+T#  �  �L)2021(    �  �BH�  8��F  3
  ����  ����

  >��.  �  ���  ?�F�\.��  ��  ��#��  ���  ����
���J�

�
���
 �� ��B
 ��' 3� ��� .��� ���� ������% �G��� ��#

3.�� ��E����
 �G��� �
���  � ����� �T�BC� 8��F *.�
� � ��E

  �#��  >��6 D%�� >��KU� ��NDVI    �EVI    	�� E� )  

2001    �.2020  (  3
.��� 3���� ��� 3� �)"� �
���� 
W�

�
���
 S�� �
�E ��� ���� S/T#�� ���+� 
f� E� 
W� S��  ��#

A�BC�  ��  
����$�% ��# � $�% �$�%�
U  8�)C E�  
.

 3T�� 3�U
  ��
C $�% ��
� �BH� �T�BC� 8��F b��� 3
 ���

A�BC�  S��  ��  �#��  >��6  ���  �#���  �  ��9  3(9�I�  .

����+T#  )2018(  ����+T#  �  ����L  �)2019(    �  ��  �

  ����+T#)2020(    >��6 
� � ����� ?�
W� ���y. 
� ��zF

  >��. �� ����� 
� ��zF 3
 ������ ���� &'��� S�� �#�� 

  &'��� �� �#��  >��6 ��� ��
� �
WX� 8��F ������%

 3T�� � $�%  $�%���  )31  ���E ��#��� �	�� S�� �� .(

&'��� S�� �� ��#��  ��� ����
 ���J� 8��F ���  S�� .

?��\.  $�% &'��� �� 3
 ���� 8�9� S�� 3� ��� S+T� �#

3T�� ��.��� NO $�%  �#��  >��6 ��� ��
� 8��F S�
.

 �
.����  
�Z).  3�  
���  ���  S+T�  ���  >��KU�  ����

  >��6 g�
Z. � �+�% >�. ����. �NO 3G
F >#�


��� �#��  )28 �41 �42  �48  ( 

�� l����  [���
� �B
 ��' 3�  �� 3
 �

 ���� ���.

 ����E �E��20  [��� 
� 3:I�� S�� �� �#��  >��6 �39��

 ���� ���� ���� �� �-L�. 8��C >��KU� ���� D%�� �� S��

  E� >�� �� 3+���I�72    S�� 3(9�I� ���� 3:I�� E� �H��

  �
� S�� 3
 ��� 3���� >��KU� �#��  >��6 D%�� ��

D%�� �� >��KU� NDVI 3� �)"� 3�|�� EVI  ���� 
����

  3
 ���  ����  D%�� �� S��  ?�
��@.  g�� 8�BJ. .���

 E� >�� �� �(.
� �G��� ?�
��@. ����88  3:I�� E� �H��

  ��#
�����6  ���w 
W�  ���
�  .���  ����KU�  3(9�I�  ����

 3m
# 3
 ��� ���� �#��  >��6 
� b���  � ��� �T�BC�

N�'
� A�BC�
.  3� 3:I�� �� ��L�� ��#��  �/�"��� ����

  � �����  E�  
����  ������  A�BC�  3m
#  
/��  �U
'  E�  .

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            19 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

20 

 

 $�%  ���  E�  
����  � �����  3�  ��#��  �/�"���  ����  
.

 ����
% ����� 3� �#��  >��6 �����6 3(9�I� S�� .���

�
���
  �  A�BC�  nI� ��  ��  ����L  �  ��G�  ��9�T�  ��#

  .��� ���� ��
C 3(9�I� ���� ?��oKL �� � $�+\. 3� YB�Z�  

  
 

References 
1. Bai, Y., 2021. Analysis of vegetation dynamics in the Qinling-Daba Mountains region from 

MODIS time series data. Ecological Indicators, 129: 108029. 
2. Bannari, A., D. Morin, F. Bonn & A. Huete, 1995. A review of vegetation indices. Remote sensing 

reviews, 13(2): 95-120. 

3. Cao, S., L. Zhang, Y. He, Y. Zhang, Y. Chen, S. Yao & Q. Sun, 2022. Effects and contributions of 

meteorological drought on agricultural drought under different climatic zones and vegetation types 

in Northwest China. Science of the Total Environment, 821: 153270. 

4. Chen, H., L. Fan, W. Wu  & H.B. Liu, 2017. Comparison of spatial interpolation methods for soil 

moisture and its application for monitoring drought. Environmental Monitoring and 

Assessment, 189(4): 1-13. 

5. Chu, H., S. Venevsky, C. Wu & M. Wang, 2019. NDVI-based vegetation dynamics and its response 
to climate changes at Amur-Heilongjiang River Basin from 1982 to 2015. Science of the Total 

Environment, 650(5): 2051-2062. 

6. Dastigerdi, M., M. Nadi, M.R. Sarjaz  & K. Kiapasha, 2022. Vegetation trend analysis using NDVI 

time series of Modis satellite in the northeast of Iran. Journal of Water and Soil 

Conservation, 29(1): 135-150. (In Persian) . 

7. Elahi Gol, A., 2012. A study on temporal variation of weather parameters in North East of Iran 

(Case study on North khorasan and Razavi Khorasan provinces). Nivar, 37(8): 23-34. (In Persian) . 
8. Emamian, A., A. Rashki, D.G. Kaskaoutis, A. Gholami, C. Opp & N. Middleton, 2021. Assessing 

vegetation restoration potential under different land uses and climatic classes in northeast 

Iran. Ecological Indicators, 122: 107325. 
9. Eskandari Damaneh, H., H. Eskandari Damaneh, H. Khosravi & H. Gholami, 2019. Analysis and 

monitoring of drought using NDVI index (Case study: the west basin of Jaz Murian 

wetland). Journal of Rangeland, 13(3): 461-475 .(In Persian). 
10. Eskandari Damaneh, H., H. Eskandari Damaneh, H. Khosravi, A. Gilevari & M. Adeli Sardooei, 

2021. A survey on the effect of drought on environmental indices derived from the MODIS data 

over the 2001-2019 period (Case study: Rangelands of Isfahan province). Journal of 

Rangeland, 15(3): 460-476. (In Persian) 

11. Eskandari Damaneh, H., H. Gholami, H. Khosravi, R. Mahdavi Najafabadi, A. Khoorani & G, Li, 

2020. Modeling spatial and temporal changes in land-uses and land cover of the Urmia lake basin 

applying cellular automata and markov chain. Geography and Environmental Sustainability, 10(2): 

57-72. (In Persian). 

12. Eskandari Damaneh, H., H. Gholami, H. Mahdavi, A. Khoorani & J. Li, 2021. Assessing the land 
degradation using water use efficiency (WUE) and drought indices (case study: Fars 

province). Journal of Range and Watershed Managment, 74(1): 103-120. (In Persian) . 

13. Eskandari Damaneh, H., H. Gholami, H. Mahdavi, A. Khorani & J. Li, 2021. Monitoring Land 
Degradation and Desertification in the Arid and Semi-arid Regions with an Emphasis in Response 

to Gross Primary Production Relative to the Climatic Variables during the 2001-2017 in the 

Province of Fars. Watershed Management Research Journal, 34(1): 41-58. (In Persian) . 

14. Eskandari Damaneh, H., G. Zehtabian, H. Khosravi, H. Azarnivan & A. Barati, 2022. Investigating 

the influence of drought on trend of vegetation changes in arid and semiarid regions, using remote 

sensing technique: A case study of Hormozgan Province. Desert Ecosystem Engineering, 9(28): 

13-28 .(In Persian). 
15. Eskandari Dameneh, H., H. Gholami, M.W. Telfer, J.R. Comino, A.L. Collins & J.D.  Jansen, 2021. 

Desertification of Iran in the early twenty-first century: assessment using climate and vegetation 

indices. Scientific Reports, 11(1): 20548. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            20 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 ����� ��	
 ���
�  ����� � ����� ���� ����� ��� ����   ���� �� � ���!� "��  ... / #��$�  ����
�� �  

  
 

21 

 

16. Esmaeili, R., A. Gandomkar & H.A. Ghayoor, 2011. Zoning of climate changes rate base on 

agriculture approach in future climatic period (case study Khorasan Razavi province). Geography 

and Environmental Planning, 22(1): 35-52. (In Persian) . 

17. Garroutte, E.L., A.J. Hansen & R. L. Lawrence, 2016. Using NDVI and EVI to map spatiotemporal 
variation in the biomass and quality of forage for migratory elk in the Greater Yellowstone 

Ecosystem. Remote Sensing, 8(5): 404. 

18. Ge, W., L. Deng, F. Wang & J. Han, 2021. Quantifying the contributions of human activities and 
climate change to vegetation net primary productivity dynamics in China from 2001 to 

2016. Science of the Total Environment, 773: 145648. 

19. He, B., A. Chen, H. Wang & Q. Wang, 2015. Dynamic response of satellite-derived vegetation 

growth to climate change in the Three North Shelter Forest Region in China. Remote Sensing, 7(8): 

9998-10016. 

20. Hu, Z., C. Zhang, Q. Hu & H. Tian, 2014. Temperature changes in Central Asia from 1979 to 2011 

based on multiple datasets. Journal of Climate, 27(3): 1143-1167. 

21. Jiang, H., X. Xu, M. Guan, L. Wang, Y. Huang & Y. Jiang, 2020. Determining the contributions 

of climate change and human activities to vegetation dynamics in agro-pastural transitional zone 

of northern China from 2000 to 2015. Science of the Total Environment, 718: 134871. 
22. Jiang, L., A. Bao, H. Guo & F. Ndayisaba, 2017. Vegetation dynamics and responses to climate 

change and human activities in Central Asia. Science of the Total Environment, 599: 967-980. 

23. King, D.A., D.M. Bachelet, A.J. Symstad, K. Ferschweiler & M. Hobbins, 2015. Estimation of 

potential evapotranspiration from extraterrestrial radiation, air temperature and humidity to assess 

future climate change effects on the vegetation of the Northern Great Plains, USA. Ecological 

Modelling, 297: 86-97. 

24. Li, Y., Z. Cao, H. Long, Y. Liu & W. Li, 2017. Dynamic analysis of ecological environment 

combined with land cover and NDVI changes and implications for sustainable urban–rural 

development: The case of Mu Us Sandy Land, China. Journal of Cleaner Production, 142: 697-
715. 

25. Liang, W., Y. Yang, D. Fan, H. Guan, T. Zhang, D. Long & D. Bai, 2015. Analysis of spatial and 

temporal patterns of net primary production and their climate controls in China from 1982 to 
2010. Agricultural and Forest Meteorology, 204: 22-36. 

26. Liu, H., M. Zhang, Z. Lin & X. Xu, 2018. Spatial heterogeneity of the relationship between 

vegetation dynamics and climate change and their driving forces at multiple time scales in 

Southwest China. Agricultural and Forest Meteorology, 256: 10-21. 

27. Luo, Z., W. Wu, X. Yu, Q. Song, J. Yang, J. Wu & H.  Zhang, 2018. Variation of net primary 

production and its correlation with climate change and anthropogenic activities over the Tibetan 

Plateau. Remote Sensing, 10(9): 1352. 

28. Mao, D., Z. Wang, L. Luo & C. Ren, 2012. Integrating AVHRR and MODIS data to monitor NDVI 

changes and their relationships with climatic parameters in Northeast China. International Journal 
of Applied Earth Observation and Geoinformation, 18: 528-536. 

29. Mo, K., Q. Chen, C. Chen, J. Zhang, L. Wang & Z. Bao, 2019. Spatiotemporal variation of 

correlation between vegetation cover and precipitation in an arid mountain-oasis river basin in 

northwest China. Journal of Hydrology, 574: 138-147. 

30. Pan, X., Y.B. Song, G.F. Liu, Y.K. Hu, X.H. Ye, W.K. Cornwell & J.H. Cornelissen, 2015. 

Functional traits drive the contribution of solar radiation to leaf litter decomposition among 

multiple arid-zone species. Scientific reports, 5(1): 13217. 

31. Pei, F., C. Wu, X. Liu, X. Li, K. Yang, Y. Zhou & G. Xia, 2018. Monitoring the vegetation activity 

in China using vegetation health indices. Agricultural and Forest Meteorology, 248: 215-227. 

32. Peng, D., C. Wu, B. Zhang, A. Huete, X. Zhang, R. Sun & B. Fang, 2016. The influences of drought 
and land-cover conversion on inter-annual variation of NPP in the Three-North Shelterbelt Program 

zone of China based on MODIS data. PloS One, 11(6): 58173. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            21 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html


 '��� *MNNN
�NNN�18 '���� *1  *1403                                                                                                          
  

 

22 

 

33. Pettorelli, N., J.O. Vik, A. Mysterud, J.M. Gaillard, C.J. Tucker & N.C. Stenseth, 2005. Using the 

satellite-derived NDVI to assess ecological responses to environmental change. Trends in Ecology 

& Evolution, 20(9): 503-510. 

34. Pilehvar, A., 2021. Spatial-geographical analysis of urbanization in Iran. Humanities and Social 

Sciences Communications, 8(1): 1-12. (In Persian) . 

35. Qi, J., S. Niu, Y. Zhao, M. Liang, L. Ma & Y. Ding, 2017. Responses of vegetation growth to 

climatic factors in Shule River Basin in Northwest China: a panel analysis. Sustainability, 9(3): 

368. 

36. Qiao, Y., Y. Jiang & C. Zhang, 2021. Contribution of karst ecological restoration engineering to 
vegetation greening in southwest China during recent decade. Ecological Indicators, 121: 107081. 

37. Qu, S., L. Wang, A. Lin, D. Yu & M. Yuan, 2020. Distinguishing the impacts of climate change 

and anthropogenic factors on vegetation dynamics in the Yangtze River Basin, China. Ecological 
Indicators, 108: 105724. 

38. Rao, Y., X. Zhu, J. Chen & J. Wang, 2015. An improved method for producing high spatial-

resolution NDVI time series datasets with multi-temporal MODIS NDVI data and Landsat 
TM/ETM+ images. Remote Sensing, 7(6): 7865-7891. 

39. Shokrian, F., K. Solaimani & S. Darvishi, 2022. Investigating Agricultural Drought Changes Using 

Remote Sensing and Meteorological Indicators: A Case study of North Khorasan Province. Desert 

Ecosystem Engineering Journal, 10(33): 93-106. (In Persian) . 

40. Sulla-Menashe, D. & M.A. Friedl, 2018. User guide to collection 6 MODIS Land cover 

(MCD12Q1) product. Nasa Eosdis Land Processes Daac: Sioux Falls, SD, USA, 2018. 
41. Tong, L., Y. Liu, Q. Wang, Z. Zhang, J. Li, Z. Sun & M. Khalifa, 2019. Relative effects of climate 

variation and human activities on grassland dynamics in Africa from 2000 to 2015. Ecological 

Informatics, 53: 100979. 
42. Tong, X., K. Wang, M. Brandt, Y. Yue, C. Liao & R. Fensholt, 2016. Assessing future vegetation 

trends and restoration prospects in the karst regions of southwest China. Remote Sensing, 8(5): 

357. 

43. Wang, H., F. Yao, H. Zhu & Y. Zhao, 2020. Spatiotemporal variation of vegetation coverage and 

its response to climate factors and human activities in arid and semi-arid areas: Case study of the 

Otindag Sandy Land in China. Sustainability, 12(12): 5214. 

44. Wang, Z., Y. Zhang, Y. Yang, W. Zhou, C. Gang, Y. Zhang & J. Qi, 2016. Quantitative assess the 
driving forces on the grassland degradation in the Qinghai–Tibet Plateau, in China. Ecological 

Informatics, 33: 32-44. 

45. Yan, W., H. Wang, C. Jiang, S. Jin, J. Ai & O.J. Sun, 2021. Satellite view of vegetation dynamics 
and drivers over southwestern China. Ecological Indicators, 130: 108074. 

46. Yang, Y., Z. Wang, J. Li, C. Gang, Y. Zhang, Y. Zhang, & J. Qi, 2016. Comparative assessment of 

grassland degradation dynamics in response to climate variation and human activities in China, 
Mongolia, Pakistan and Uzbekistan from 2000 to 2013. Journal of Arid Environments, 135:164-

172. 

47. Zhao, A., A. Zhang, J. Liu, L. Feng & Y. Zhao, 2019. Assessing the effects of drought and “Grain 

for Green” Program on vegetation dynamics in China's Loess Plateau from 2000 to 

2014. Catena, 175: 446-455. 

48. Zhao, S., P. Pereira, X. Wu, J. Zhou, J. Cao & W. Zhang, 2020. Global karst vegetation regime and 

its response to climate change and human activities. Ecological Indicators, 113:106208. 

49. Zhao, Y., Q. Feng & A. Lu, 2021. Spatiotemporal variation in vegetation coverage and its driving 

factors in the Guanzhong Basin, NW China. Ecological Informatics, 64: 101371. 
50. Zheng, K., L. Tan, Y. Sun, Y. Wu, Z. Duan, Y. Xu, & C. Gao, 2021. Impacts of climate change 

and anthropogenic activities on vegetation change: Evidence from typical areas in 

China. Ecological Indicators, 126: 107648. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            22 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.1.7
http://rangelandsrm.ir/article-1-1192-en.html
http://www.tcpdf.org

