
 ��� ����	 
��
�� 
��� �����������/  ��������/ ����� 9813 )547-461(                                                                461 

 

 

 ����� ��	
 ���� 
� ������� �� ������� ���
 � �����NDVI  � �� �!" #$	% :'�(	) #*��+))

(.��(	)
�/ 

+,	-� .�/,0�- .���*1 �+,	-� .�/,0�- /	�2 2� .
�45 642*3  

	78 /��24  

 ::;���� <����09/09/1397      -  :>��?� <����14/02/1398  

  

  

 

�0��1 


@�40�5 A� �-/5� 
B�CD E/����-�0� 
 
FG�	 :�- +H �I,	 +J ��-
 K/	L M��45.�� .���N +J 
O/�N K�4�- 
 

�F4���H-.�� 
B�CD 
	��� .�� 6�- �Q�RS� N- T5�� U��J ��-/��F�- E/� )SPI (.-�J 
J��N�- 
@�40�5�� E��VF�- /� .

.-�J 6�- ��W,	 N- ��	L  +����	15 E�XF4�- K-��J
I,� E��VF�- K����	N�Y Z[�� Z�8 +\�2 �� 
 /� T5��.�� 
@�40�5 

SPI �� ����-�;- MATLAB +C��S	 /�/� .]^� +�R� +,_�./,J `�J�	 +J KL�� E�
� ��.�� a�Fb	 �J E��VF�- N- ����-�;- 

ArcGIS +�_�  N- 6�,c�� ./�E�-���	 ��
�?�-�� .-E/,I,�  ]���	MOD13A2 
���O d��� T5�� +�R� �NDVI  .-�J

 
��	N EN�J2015-2000 KL 6�J 
XF4C�� ]^� ./���O +�_�:;�O �-�G +B@�e	 ���	 K����� 
XF4C�� >��\ Q��D N- �� .

 
@�40�5 T5�� 
���JSPI ��� +J `�J�	 
@�40�5 K-��	 6��F��J +H �-� K��� .��2007 �2008 �2009  ��� 
2014 

6	 /�
� K�	NL f��F� .��J-E�XF4�- �� �-/,H
,B	 
��-�;- /�
� ��Y
 N- 
H�2 
��,�-�� .��6�42 E�XF4�- �� �-� ���JL

g@�hE�XF4�- ���� �� +H 
@�2 �� �:�- ��JL
,B	 /�
� 6�- ��
�� �-� T5�� N- ih�2 f��F� ./��JNDVI K��� �����Y
 E/,�� 

��� �� T5�� 6�- M-���j� /�
�
	 a�Fb	 .��+J ./��J k7H +H .��D1/0-0 +F�-� 
���H /�
� 
��	N EN�J 6�- �� 2

k7H .��2/0-1/0  �3/0-2/0  
4/0-3/0 E�-� K��� -� 
��-�;- /�
� N- �FO��J k7H �/�-4/0  .:�- +F�-� 
���H /�
� ���

�J 6�,c�� ��\ N- ih�2 f��F� +J +Y��T5�� 6�J 
XF4C�� K-��	 6��F��J �K����� 
XF4C�� > .��SPI  
NDVI  ��

E�XF4�-:�� 
 E/���	 .��E�XF4�- +J `�J�	 ��� 
XF4C�� 6��F�H 
 :�-� ��Y
 l�H .��+G/,V�- ��JL gF; 2
��C�� A,_H 2

���V@� �-�H�O�� m,� 
 
X�� +B�G �  .��J  

  

�3��'0��4 '��:  T5�� �
��,�-�� 
@�40�5NDVI6	 /�
� K�	NL �K����� 
XF4C�� >��\ �- Z[�� Z�8 +\�2 ��-/,H

.K����	N�Y

                                                             

1 -  �
�-����J��J .�FH� .�I��-� 
 ���	 E
�OL.�-���bJ�  E/0��-�H 
 .N�
��
B�CD �J�,	�  E�X��-�K�O�	��� k�C��/,J�  .K-��-  
2-  �
�-����J��J .�FH� .�I��-� �
��F4��H 
 A�5 QD�,	 ��2- E
�O
B�CD �J�,	 E/0��-�� K-�_� E�X��-�.K-��- �n�H �  
3-  �����-� �
��F4��H 
 A�5 QD�,	 ��2- E
�O
B�CD �J�,	 E/0��-�� K-�_� E�X��-�.K-��- �n�H �  

 :��o4	 E/,4��� :*hakhosravi@ut.ac.ir  
4-  �����F�- 
 ���	 E
�OL.�-���bJ�  E/0��-�H 
 .N�
��
B�CD �J�,	�  E�X��-�K�O�	��� k�C��/,J� .K-��-  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             1 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


 
���O d��� T5�� N- E��VF�- �J 
@�40�5 d��� 
 i��S�NDVI ...                                                                                               462  

 

#)05)  


@�40�5 dbJ ���B	 ���G- :�- +H �� ���� 

QD�,	 K�_Y p� 
	./�� 6�- E/�/� QD�,	 �� �J U��J.�� 

 a�Fb	�H) �� (���N q�V�- 
	/F;- 
 �� �G-
 d��H K-��	 

U��J �� E�
� A� 
��	N /,��	 A� i?; �� A� ��� -� 


	K-�� r�,	 
�h- s�G
 KL +J ) ��
L Z�4226  
31 .(

+J K�	N 
����,� �E/�/� 6�- K��J E/��5 
 �-�L :���	 i�@�

+J KL +���5 
 s
�� :�- i0�	 ���4J .�	- �Q�G� M��h

)25 .( :S� -� 
��4�- �	-�Y +H 
B�CD t�-�2 K��	 ��

E�-� �-�G ��ur� �
�-
-�; �W� N- 
@�40�5 E/�/� M-�u- �/�-

	�Y �� M/	N-�� 
���FY- M-�u- 
 M/	 �M/� N- �F��J �+B

.:�- E��J 
B�CD .��7J ���� ��G-
�� �� K��	 ���� .��7J 

�
B�CD 
��	N +H �� `�C��- �J �-/B� �-�;- :S� ��ur� �-�G 


	 E/�I,� +F;�O�/��� 
@�40�5 +C�� �
- -�  -�-�


	/��J +H M-��ur� K��N�
L ./�/� -� �J +B	�Y 
  v�S	

) ��-�394J �� 
B�CD .7J 6�- .( K�_Y QD�,	 N- .���

+J+J -� ���	 ���� 6�w +H :�- �-xO��ur� .�/G y�?5

i?; �� 6�- +FC@- .:�- +F5�� z�eB	 ��5 +J U��J .��

+��� 
 A�5 
���G- QD�,	 �� s�\�	 :���- A�5


	 
�-�4J) /J��18 �
���G- 
0�5 ��,H �� �G-
�� .(

M/� �� -� QD�,	 6�- ��� 
@�40�5S� �a�Fb	 .�� :


	 �-�G ��5 ��ur� ���G- 
0�5 i	�� �u- >���� 6�/J 
 /��


	 /�/�� -�) /,H19 .(+J E/�/� 6�- 6�,c�� �� 
 f��/�


	 i�� 
�[�D rFC4� 
��	N E�
� A�+J �/,H.��D +H

 ���� +J :C4� .�F��J ��5r� �J 
 ��� /,{ N- ]� KL M-�u-


	 ���| 
B�CD t�-�2� :���- +�o4	 6�- .��� d��


	 K��� -� 
@�40�5 E/�/�) /��9(.  M-�u- 
@�40�5

�,B	 .����0��� 
 >�H�� ���F5�� �/�@�� �E��O /�� �J .�-�

) ��-� �F4���H-14
 40
	 
 (/�-�� +J K-�,� A�  i	��

�_	 :��H �� 
 :�V�H d��� 
���O �-xO��ur� ) /��J15 (

 6�- E/���	 +H ��� 
���O d��� d��H +J �I,	 


 T�b�� iJ�G �
� N- dI,� A�,0� N- E��VF�- �J d��H

�� .:�- ���.�� E
7� ���5- �J T5���� 
 U
� .��

�.��	L E�-�.�� E/,I,�.�� E�-���	.- dR� ��� 
�_	 �� 

                                                             
1-Normalized Difference Vegetation Index 
2 -National Oceanic and Atmospheric 

Administration 
3-Advanced Very-High-Resolution Radiometer  

:���/	 
 
�/��	�� >��,	 M-�u- 
@�40�5  E��H �V�-

) :�-22�� .( ��2 ��\�2 E�-���	 ��
�?�.- +J��D �W,	 


 �J :G� A�0V� 
��0	 �[�J ge� N- 6�	N +�_� 
	/��� 
 


	/,�-�� v�-�� �W,	 
O��F4O 
 
��}; -� ��-�;  /,,H

)32N- .( .��-�	 E��VF�- dI,� N- N- �
� :C4� +J 

U
�.�� 
��,�-�� 
	+J K-�� d�-�;- `�R� +�����.�-��J 

ge� d��� ���
M�/G ��� A�0V� 
��	N ��[�J 
 +,��� 

�F�H E���- :G� .��H �F��J �� UN-��� ��
�?�  :_Y

n-�bF�- T5���� 
	/�-�� :�V�H KL-� �� �R��- 
 /�bJ 

�� :��_� ~��J 
�-��H �F��J �� �/	d�� .�� 
,�J

) ��� 
@�40�530 Q��D N- 
@�40�5 d��� 
�-��H .(

T5��E�-���	 .�� 
���O d��� M
�V� T5�� /,��	 .-

E� �� E/� ��	��.�� N- .:�- E/� :J�u +F�xO E�O/�� 

.��V,@ ) K-��0�� 
2015�(  T5��1NDVI +J E/	L :��

dI,� N- N- �
� .-�J 
����,� d,� d��� 
���O ��� 

���F�- iJ�G �:�- N- 
�,�- .-�J 
���J M-���j� ��J
��,� 


 v�S	:4�N ���	 E��VF�- �-�G 
	 .���O  

) K���J2008( +J 
@�40�5 ��
L�J .-�Sh �� ��� 

���� 
J�8 /,� 
 K�F4H�� q�� 6�J ��� .��1984  


2003E�-� n-�bF�- �J � E�-���	 .��3AVHRR-2NOAA 

+J 
T5�� .��O��H .��NDVI �4VCI �5TCI  
6VHI 

 �� �� +H �-� K��� 
- M�B@�e	 N- ih�2 f��F� .:5-���

 
@�40�5 �+F�-� ��Y
 
��-�2 
 
FJ�D� d,� +H 
@��

B���) K-��0�� 
 ��_	 .:�- E��H -/�� +2010 
J��N�- +J (

 N- E��VF�- �J dH-�	 A�5 ��-�	 �� 
@�40�5 A4��

KL M�B@�e	 f��F� ./,F5-��� �
� N- dI,� +H �-� K��� ��

NDVI  d��� M-���j� dI,� .-�J >��,	 T5�� A�

 v�-�� y�?5 �� -� 
C��,	 M��7D- 
 E��J 
���O

e	 +Re,	 �� 
@�40�5KL 
��B@� a�/O .:�- E�-� +�-�- ��

) K-��0�� 
2014 N- E��VF�- �J (GIS  +J �
� N- dI,� 


+Re,	 �� 
@�40�5 A4�� 
J��N�- 
����- Z�,Y �� .-

KL M�R�RS� f��F� ./,F5-���T5�� +H E�-� K��� ��.�� 

NDVI 
7DVI  +J k�42 �	�H �M�^�- E�-���	 N- ih�2


	 
@�40�5 v�-��/,��J  dbJ �_�L Q�RS� k��- �J

4-Vegetation Condition Index  
5 -Temperature Condition Index 
6-Vegetation Health Index  
7 -Difference Vegetation Index 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


�����  ��� ����	 
��
�� 
���������/  ��������/ ����� 9813                                                                                463  

 

 �
/2 +Re,	 N- .���N45/31  
@�40�5 k7H �� /h��

 �
/2 
 v��F	17  �-�G ���N 
@�40�5 k7H �� /h��

) ���-/�S	 
 
�-��- .��-�2015 T5�� 
� N- E��VF�- �J (

NDVI  
1LST  �� .N�
��H 
@�40�5 
���J +J

+Re,	E�-� N- E��VF�- �J /,� �� .- ]���	 E/,I,� .��

 T5�� 
� 6�- +H /�/��� +I�F� 6�- +J 
 /,F5-���

 +�@
- �-/�� �F4�� 
 d��� �J +eJ-� �� ./�V	 M��7D-


	 ��-�; 
@�40�5./,,H  

) K-��0�� 
 m�-
2015 
@�40�5 M-�u- +B@�e	 �� (

O d��� �J T5�� N- E��VF�- �J 6�{ 
���SPI  T5�� 


) 
���O d��� E/� E��@�	��NDVI N- E/	L :�/J (

 M/	 N-�� M-�u- /�
� +0,�- �J +H /���H K��J ]���	 E/I,�

) :�- +F�-� 
H/�- M-���j� 
@�40�5045/0-  (/h��

 �� 6�{ q�� Z�,Y 
 q�� ���� �� 
0�5 /�
� 
@


���J 6�,c�� .E��J d�-�;- ��2 +�[�� M-���j� /�
� 


 +H �-� K��� +Re,	 6�- �� 
�	 k��R	 �� 
���O d���

 p�� �J T5�� 6�- /�
�008/0  
��	N EN�J �� /h��1982 

 ��2011 :�- E��J 
��-�;-  

) K-��0�� 
 �w�J-2017 .�
�,; N- E��VF�- �J (2GIS 

 
3RS  �� Z���5 dbJ �� 
@�40�5 A4�� 
J��N�- +J

F5-��� K�F4H��KL ./, 6��B� :_Y ���5 Q�RS� �� ��

 T5�� �
@�40�5 A4�� ��B	 �� QD�,	NDVI  ih�2

 T5�� ��� 
 :�/,@ E�-���	 N-4SPI  �-�G E��VF�- ���	 -�

KL M�R�RS� f��F� ./��-�:�4G +H �-� K��� �� 
J�,Y .��

 
���O d��� ��C�H ��� 
 U��J ��C�H �J +H Z���5


�+J6���[�J �J �:�- 
�  .:�- E��J +Y-�	 
@�40�5 K-��	  

) K-��0�� 
 
N2018 M-/�@�� <��� +B@�e	 �� (

 EN�J �� 
@�40�5 +J ]���	 E/,I,� N- ih�2 
���O

 N- d�J +H /,���H K��J a�Fb	 
��	N79  :S� +Re,	 /h�

 
��	N EN�J �� 
@�40�5 ��ur�2013-1982  
 :�- E��J

�� 
�?; 
 
��0	 M-��j� �F��J 6�,c��  :S� ����� i?;


	 +��	 +� 
@�40�5 ��ur� �� 
XF4C�� 6��F��J 
 /��J


,B	 ge� .�-�05/0  T5�� 6�J /h��NDVI  


i?; �� 
@�40�5 +Re,	 �� ����� 
 K�F4J�� ���_J .��

.:�- ���	  

                                                             
1- Land Surface Temperature 
2- Geographic Information System 

) K-��0�� 
 �-����2019 
@�40�5 M/� 
���J +J (

) 
���O d��� T5�� .
� �J KL �u- 
NDVIF�- �J ( E��V

 Q�RS� f��F� /,F5-��� K�F4@�j	 �� ]���	 E/,I,� N-

 
��	N EN�J 
D �� ���H 6�- +H :�- KL N- 
H�2 �_�L17 

) +@��2016-2000 �� a�V5 N- 
@�40�5 +RCD s-��- (

+��O +J �:�- E���� +J�I� -� /�/� 6�- 
D �� +H .-

 
@�40�541  ��57  +F;� 6�J N- 
���O d��� N- /h��

.:�-  

�
4�) ���1386( �� 
��
�� +J 
���J 
@�40�5 

+Re,	�J �G K�F�- 
 K���H K�F��_� N- .- E��VF�- N- 

��
�?�  .���-���	NOAA 
 :5-��� N- T5��.�� 
���O 

N-  +��YNDVI  .��	L E�
� ��D ��36 ) ���2004- 

1967E��VF�- ( E���� +H �� KL 12 ��� �J v�-�� 


@�40�5 v��F	 
 /�/� +J K-��0�� 
 E/�R��J ./	L :��

)1390 T5�� N- E��VF�- K�0	- 
���J +J 
R�RS� �� (

 
���O d���NDVI 
@�40�5 i��S� �� K�F�- .��

KL M�R�RS� f��F� ./,F5-��� K�_Vh- +H �-� K��� ��

 T5��NDVI 
	 .-�J 
C��,	 6��X��Y /�-��

T5��
@�40�5 d��� 
 
J��N�- �� 
���G- .���J �� /�

+J.��DT5�� 6�- 6�J 
XF4C�� +H  T5�� 
SPI  ��

�XF4�- +��E
,B	 
 [�J �� 6�- ����R	 
 /� U�-�O �-�

 N- 
XF4C��48/0r=  �� A�	 E�{ E�XF4�- ��76/0 r=  ��

UN�- 
 :�- E��J ��jF	 ��4�-�5 E�XF4�- 6�- T5�� �� 


RD�,	 +H E�-�
��,�-�� .�� ���4J E/,H-�� /,F4� 
 �� 

.�� 
��	N >��	 
 �
-/	 /��-/� ���4J [�J :�-.  
 .�5�V	

) K-��0��1395 
@�40�5 i��S� 
���J +J 
R�RS� �� (

 T5�� N- E��VF�- �JNDVI  �� K7X�� 
 E
�G :�� ��

 E�
� A�20 KL M�R�RS� f��F� ./,F5-��� +@��K��� �� �-�

��� +J `�J�	 T5�� 6�- 6�X���	 ����R	 6��F�H +H�� .

2000 �2001  
2008 
	 U��J ����R	 6��F�H �J +H /��J

��� 6�- �� >���� +J ��1/253 �8/239  
155
��	 �F	

����� 6�- +H ��-� 
�-�5+J ����� K-�,� +���� .��

./�/� 6��B� +Re,	 6�- �� 
0���@�H- 
@�40�5  

) K-��0�� 
 
���j�1396 ��ur� 
���J �� (

 
@�40�5SPI  
�X,Y 
 
B��	 
���O d��� M-���j� �J

3- Remote Sensing. 
4- Standard Precipitation Index 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


 
���O d��� T5�� N- E��VF�- �J 
@�40�5 d��� 
 i��S�NDVI ...                                                                                               464  

 

E�-� N- E��VF�- �J .���FbJ ��S	 ��_{ K�F�- �� .��

 6�J 
XF4C�� 6��F��J +H /����� K��J ]���	 E/,I,�

 T5��NDVI  
@�40�5 T5�� 
SPI  
���O d��� ��

 �� 
XF4C�� 6�- +H :�- E/� E/���	 +@�40� 
B��	

���� +J +��	 +� 
 +� 
��	N k��R	 �
/2 >9/0  
5/0 


	./��J  

�J �+,�	N 6�- �� E/� +FVO >@�e	 +Y�� �J E��VF�- N- 

dI,� A�,0� �
� N- 
	K-�� 
@�40�5 -� N- Q��D 
�-�u- 

+H �J K����O .
� ���-� 
���J ���� 
 �� +I�F� f��F� +J 

Q�G��� 
 .���u�	 K�	-��� M-�u- :�� 
@�40�5  �J .:;��

 Z[�� :���- +J +Y�� d�
�� 6�- N- z/� �K����	N�Y

T5�� K-�� N- E��VF�-E�-���	 .�� M-���j� T�b�� �� .-

) 
��	N E�
� �� 
���O d��� �� E�-� p�1394-1379 (

 
���O d��� �J KL +eJ-� 
 
@�40�5 
���J 6�,c�� 



	 K����	N�Y Z[�� Z�8 +\�2 ��./��J  

  

6�( � ��	)��  

#*��+) �(	) #5+7)  

 Z�8 +\�2 
���;-�jY M�?Fb	 �� K����	N�Y Z[��

57  
 +Y��15  �� +R�G�58  
 +Y��17  
G�� ��D +R�G�

 
28  
 +Y��12  
 +R�G�29  
 +Y��13  ��� +R�G�

 :�- +F;�O �-�G K�	�H K�F�- �� 
 K-��- Z�,Y �� �
@���

i0�)1 6�J ���� ge� N- KL s�V��- .(550  ��800  �F	

- +Re,	 6�- .:�- ��jF	 QD�,	 ��Y 
�-�� 
 ZL �W� N

+���
	 ���� +J A�5 ��D �� KL 
O/���J v��F	 
 �
�

 M/	 N-�� E�
� A�40  +@��170 
	 �F����	 �� ./��J

 6��5L k��- �J 
 K����	N�Y Z[�� Z�8 +\�2 E�
/S	

 ��� �� .�-��J��	L1384 �
/2 �5129 +���) E�{ 
 Q���

 �(Q���1090  
 +��{294 �Y
 M�,G+��b� +H ��-� � .-

 �J �@�J950  +\�2 K-�bJL +J -� ��� �� >B0	 �F	 K����	


	 ����- K����	N�Y Z[�� Z�8 K-��	 
� 6�- N- ./,,H

 z�?	 �J :B,h dbJ �+��b�26/0  iH K-��	 /h��

 �J .N�
��H dbJ 
 �-/R	 6��F�H �+��b�94/0  /h��

E�_J K-��	 6��F��J y�?F5- ��5 +J -� .�-��JE�-� /�-

)6�7.(  

  

  

 
 ���1�(	) #5+7) : #*��+)  

  

9�5�� 6�(  

E�-� A�0V� +J d�
�� 6�- �� E��VF�- ���	 .��

E�-� i	��E�XF4�- U��J .�� ��
�?� 
 
��,�-�� .��

 U
� ��� +J i�?V� +J +	-�- �� +H :�- ]���	 E/,I,�

.:�- E/� +F5-��� ��H  

 ������� ����SPI 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


�����  ��� ����	 
��
�� 
���������/  ��������/ ����� 9813                                                                                465  

 

+J��W,	 
���J �
@�40�5 N- E�-�
O/���J .�� +����	 15 

E�XF4�- K-��J
I,� ��	L .-�-� +H +Re,	 �� ��Y�	 


�[�DM/	 /���J E�X�L ./���O E��VF�- `�� 
���J 


,X�� E�-� U
� �J ��z
�O��@�H–���-a�� .-�J  
	���

E�XF4�-�� ����- /� .]^� .N��N�J TG-��  �J .��	L

E�XF4�- U
� N- E��VF�-z�B	 .�� :;�O M��h 
 �� 

:��_� �J E��VF�- N- ��� �-�;-MATLAB ����R	 T5�� SPI  

6�	N U
� N- E��VF�- �J ]^� ./���O +C��S	 +�[�� .��	L

 
@�40�5 +�R� +�_� +J �-/G- �m,�I��HSPI ) /���O6�7 .(

E�-���	 ��
�?� K��J ��Y�	 i�@� +J 
��	N EN�J �� .

2000-2015 +�_� EN�J 6�- .-�J ��� 
@�40�5 +�R� �

A	 ./���O U
� :��C� +J +Y�� �J K-��0�� 
 
HSPI  �J

��N������R	 ��	��k7H +J -� KL ��-/��F�- ��4R� i�w .��

 �
/Y) /�����1) �(29 
 23.(  

  

 :�0/1; :#5<=��% '07� 6�( #� ���7��	� ������� '��

 ����SPI )23(  

2 >  /�/� ���4J 
@����  

99/1  ��5/1  /�/� 
@����  

49/1  ��1  v��F	 
@����  

99/0  ��99/0-   ��	�� +J A����  

1-  ��49/1-  v��F	 
@�40�5  

5/1-  ��99/1-  /�/� 
@�40�5  


@�40�52- <  /�/� ���4J 
@�40�5  

  

 .	)
@A) '!�)�(�
�B-:�074  

) 6	 v��� -/FJ- K�	NL 6�-1945(  v��� ]^� 
 +�-�-

) �-/,H19706	 K�	NL .:;�� i	�0� (- <��� .-�J �-/,H

 6�- +J�-��  
��	N .�� A� +���	 �� .�H�	 ����R	 ��L +H

+J�
�	 
	 ���j� �+� �� /,,H��H +J 
	6	 K�	NL E��	L .�
�-


	 +C��S	 iJ�G ��N +eJ-� N- �-/,H) /��J22  
17.(  

)1(  ��,� =  � � �	
��
 − ���
��
���   �


��  

��,� 6	 K�	NL E��	L- ��-/,H ix  
jx E�-� �
@-�F	 .��

n  
 
��	N .�� ��Dsgn (xi-xj)  N- +H E��J :	7� �J��

) +eJ-�2
	 6��B� (:���  

)2(   

�	
(�
 − ��) = �+1. ����
 − ��� > 00. ����
 − ��� = 0−1. ����
 − ��� < 0 

 6�X���	E(S)  :�/J ��N >���� +J E��	L ]����-
 



	:/�L  
   )٣(  E(S) = 0   

"#$(�) = 
(
 − 1)(2
 + 5) − ∑ ()())() − 1)(2) + 5)�*��18  

(* +@�C�� �-/B� .-�J ��p 
 �-/R	 6�	-p   ����R	 �-/B�

+@�C�� +@�C�� .-�J i�/B� A� q�; ��	�; �� �
� ��Y .:�- ��

E�-� �� K�	NL E/���-/��F�- E��	L .:�- k�42 .��,  +eJ-� N-

J ��N+
	 :��./�L  

     

  

      

)4(  

  

, =
⎩⎪⎨
⎪⎧ � − 11"#$(�) , �� � > 1

0,           �� � > 0� + 11"#$(�) , �� � > 1          

 :C�	 �-/R	,  
V,	 �-/R	 
 d�-�;- /�
�,  /�
�


	 K��� -� 
��	N .�� 
���H K��	NL .-�J 6�,c�� ./��


,B	 ge� �� :5-�,0� d��H �� d�-�;- /�
� .�-�P �O- �

 �-/R	z  N- �FO��J,��*/� 
	 �� �Vh ��; �/��J .���

),��*/� J ��-/��F�- ��	�� 
B�I� ��N�� �
/Y N-+ :��

	

,B	 ge� ���H 6�- .-�J .(/�L .�-�01/0 p=  �� 
05/0 

p= +J
	 ��H�
�.  

 ����NDVI  

 T5�� N- �d�
�� 6�- �� 
���O d��� 
���J .-�J

NDVI  -�� E�-���	 ��
�?� N- +HE/,I,�  ]���	

)MOD13A2J (+
	 :�� E/,I,� ./� E��VF�- �/�L

MOD13A2� T5�� i\�V� ��	�� d��� 
���O  �JM�/G 

A�0V� 
��0	 )6��@
N� (1 �F	���H  +����	 
��	N EN�J ��

/�@�� 
	6�- ./,H T5�� 6��F��J :���42 -� +J M-���j� 

d��� 
���O +F�-� 
 �� iJ�R	 .�Y M-�u- 
 +,�	N ���5 

+J �Y �� .��-�	 +H d��� 
���O �H �/��J :���42 

.�F�H  T5�� .��-�NDVI N- +eJ-� ��N +C��S	 
	:���  

)5(  3456 = (367 − 7)(367 + 7) 
+H ��  KL NIRZ��N�J � �� /��J p��
�;  
 A����RED 

k�0B�- �� /��J p�� ) :�-10 
 13(.  �� T5�� 6�- �-/R	

 E�
/S	1- 
 1
	 +�H-�F	 
���O d��� +{ �� ./��J ��

 :�� +J T5�� 6�- /��J1 �H 
���O d��� +{ �� 
 +

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


 
���O d��� T5�� N- E��VF�- �J 
@�40�5 d��� 
 i��S�NDVI ...                                                                                               466  

 

�H-��:�� +J /��J �� 1- 
	 i�	) /����5.( d�
�� .��

 T5�� +H :�- E�-� K��� 
�CGNDVI +J ���B	 K-�,�

 d��� /�� :�B\
 ��@��L .-�J �
���O d��� T5��


	 E��VF�- ���	 
���O) ���O28�� .( 6�- T5�� �-/R	 

.�/� �� i40�� 6�J 1- 
 1���j� + 
	/,H.  T5�� 6�-

 N- 
���O d��� .-�-� QD�,	 .-�J1/0  �� (A,�)8/0 


	 (�H-�F	)) /��J37 .(  

����� ��	
 !� ������� D�!E� ��(!�  

 �
���O d��� �J 
@�40�5 M-�u- 
���J .-�J

 T5�� 6�X���	NDVI  +C��S	 ��� �� .-�J 
@�40�5 


M/� 
���J +J ]^� 
 /���O �J 
@�40�5 a�Fb	 .��

��� .
� 6�J 
XF4C�� 6�,c�� ./� +F5-��� 
���O d

 
XF4C�� >��\ Q��D N- 
@�40�5 
 
���O d���

T5�� Q�RS� 6�- �� .:;�O �-�G +B@�e	 ���	 K����� 

 
@�40�5SPI  T5�� 
 iRF4	 ��jF	 K-�,� +J

 
@�40�5NDVI  ./� +F;�O �W� �� +F4J-
 ��jF	 K-�,� +J  

  

F���B  

 D�!��G� 0B�( ��(!�������� ��7��	��  

��  T5�� N- E��VF�- �J d�
�� 6�-SPI  :�B\


��,�-�� 
@�40�5
 - ���E�XF4��.  ���	 +Re,	 �� �G-


��	N EN�J �� +B@�e	
 30  �	- �:;�O �-�G 
���J ���	 +@��

@� +J�i N �I2��� E�-��� 
 �,c��6  EN�J �J 6F�-� QJ�e�

��	N
 O d��� T5�����
 NDVI��	N EN�J �
 2015- 

2000 -�J. 	���
 -�E�XF4�� ����� ��O�E/ :�- i0�) 

2 6�,c�� .(+,_� +�R�/,J. -�6 @�40�5 T5��
  ��

R	�k� ��	N EN�J �� +�[��
 2015-2000 ]� ���  N-

J+@�40�5 T5�� K��
L :��
 SPI -�J.  ����

-�E�XF4.�� �+B@�e	 ���	 +Re,	 �� ��Y�	  /� �����

i0�)3 .(  

 M-���j� /�
�k7H �� 
��,�-�� 
@�40�5 .��

)i0� �� �a�Fb	2  
3 �f��F� +J +Y�� �J .:�- E/� E��
L (

 ��� N- 
@�40�5 M-���j� /�
�2004-2000  iH ��

 6�J �	- .:�- E��J ��	�� +J A���� k7H �� +Re,	

��� .��2008-2005 k7HM
�VF	 
@�40�5 .�� ��

+J ��J.��D ��� �� +H2005 +J >����6/9 �6/56  
6/33 

k7H �� +Re,	 N- /h�� 
@���� �/�/� 
@���� .��

��� 
 ��-��-�G ��	�� +J A���� 
 v��F	 .��2006  �

2007  
2008  >���� +J3/67 �7/16 
3/16  N- /h��

k7H �� +Re,	 
 ��	�� +J A���� .��7/32 �3/83  
7/83 

+F;�O �-�G v��F	 
@�40�5 k7H �� +Re,	 N- /h�� /�-

 ��� 
2009  �E��J v��F	 
@�40�5 k7H �� +Re,	 iH

 ���2013-2010  ��	�� +J A���� k7H �� +Re,	 iH

 ��� 
 +F;�O �-�G2014 +J >����3/33  
7/66  N- /h��

k7H �� >���� +J +Re,	 
@�40�5 
 ��	�� +J A���� .��

 ��� �� +Re,	 ���� 
 v��F	2015  +J A���� k7H ��

 ��	��.:�- +FG�O �-�G  

  

  

  
���2 ���� ��(!� :�������SPI  ��H���� (�#*��+) �(	) #5+7) (� I��J) '��  

0
10
20
30
40
50
60
70
80
90

100

 �
��

 �
�

� 
�	


�
S

P
I

 ��
�)���(
>2 1.5-1.99 1.49-1 0.99-0.99 .-1-1.49 .-1.5--1.99 <-2

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


�����  ��� ����	 
��
�� 
���������/  ��������/ ����� 9813                                                                                467  

 

6	 K�	NL k��- �J 
��,�-�� 
@�40�5 /�
� f��F�-

6��b� >�� 
 �-/,H K�,��D- ge� �� 6� �O5%  ��

) i0�4K��� ( J f��F� �J QJ�e	 .:�- E/� E�-�+ :��

E�XF4�- 6�J N- �E/	L �_,� ��W� ���	 +Re,	 �� 
��B@�e	 .��

6�42) E�XF4�- A���JL 
 g@�h 
��-�;- /�
� .-�-� (��JL


,B	 �� /�
� 6�- 
 :�- E��J 
��,�-�� 
@�40�5 �� �-�

E�XF4�- ������JL :@
� ���JL 6�42 ����� 6_H �E/���	) �� 

 �+G/,V�- ��JL gF; �/� iS	 Z-�� �l�H :�� �+G/,V�-

 ����V@� �-�H ���JL���_J �
��C�� A,_H �:���5 ��
���


,B	 (�O�� m,� �
X�� +B�G.:�- E��C� �-�  
  

 

��� 3#7K
 : ������� ���� '07�SPI  �B�)
 �
�� (�2015-2000  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


 
���O d��� T5�� N- E��VF�- �J 
@�40�5 d��� 
 i��S�NDVI ...                                                                                               468  

 

    

    

    

    

    

    

-1.5
79 89

S
P

I

 ��
�)���(

�����

-2

79 89S
P

I

 ��
�)���(

����
����

-1 79 89

S
P

I

 ��
�)���(

 ���� ����- ��� !�"

-2.5
79 89S

P
I

 ��
�)���(

#$�� % &

-2

79 84 89 94

S
P

I

 ��
�)���(

�����

-2
79 89

S
P

I

 ��
�)���(

��� !�" ���� '()

-2

-1

0

1

2

79 89

S
P

I

 ��
�)���(

*+�,-. / ��

-2

79 89S
P

I

 K�	N)���(

 ���� 0-12-���� '��	

-1.5

79 84 89 94S
P

I

 ��
�)���(

34� �.�

-2

79 89

S
P

I

 ��
�)���(

*56
 �78�

-2.5

75 85 95S
P

I

 ��
�)���(

�
�!�� �"��

-1.5

79 89S
P

I

 ��
�)���(

�-89 0��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


�����  ��� ����	 
��
�� 
���������/  ��������/ ����� 9813                                                                                469  

 

    

  
��� 4A) 0B�( .	)
@ F���B :-��H���� (� :�074.��(	)
�/ � �� �!" #$	% ���7��	� '��  

  

  
��� 5 ����� ��	
 ���� D�!��G� 0B�( ��(!� : NDVI  

  

 D�!��G� 0B�( ��(!������ ��	
  

k7H �� 
���O d��� M-���j� �� a�Fb	 .��

)i0�5  
6 /�
� �f��F� +J +Y�� �J .:�- E/� E�-� K��� (

k7H �� 
���O d��� M-���j� +\�2 �� a�Fb	 .��

+J .:�- E��J s�,F	 ���4J K����	N�Y Z[�� Z�8 .��D

 k7H1/0-0  N- 
 +F�-� 
���H /�
� 
��	N EN�J 6�- ��

1/57 � ��� �2000  +J5/45  +Re,	 iH N- /h�� /h��

 ��� ��2015 ge� �� 
���H /�
� 6�- �:�- E/���


,B	 .�-�05/0
,B	 �k7H .:�- E��J �-� .��2/1-0/0 �

3/2-0/0  
4/0-3/0 E�-� K��� -� 
��-�;- /�
� ��� �/�-

+J.��Dk7H 6�- >���� +J +H N- ��6/25 �5/12 �1/4  ��

 ���2000 J +32 �17  
1/5  ��� �� /h��2015 

E/���k7H 6�- 
��-�;- M-���j� /�
� ./�- EN�J 6�- �� ��

 
��	N16 
,B	 ge� �� +@�� .�-�05/0
,B	 � E��J �-�

 N- �FO��J k7H .:�-4/0  /�
� E/� �Hw 
��	N EN�J �� ���

+J �:�- +F�-� 
���H.��D N- +H4/0  ��� �� /h��

2000  +J3/0 h�� ��� �� /2015  6�,c�� .:�- E/���


,B	 ge� �� 
���H /�
� 6�- .�-�05/0
,B	 � E��C� �-�

.:�-  

  

-1.5

-1

-0.5

0

0.5

79 89

S
P

I

 ��
�)���(

���� 0-12

-1.5

0.5

79 89S
P

I

 ��
�)���(

:�+�-


-2

79 84 89 94S
P

I

 ��
�)���(

�� ;<
 ="�+

0

10

20

30

40

50

60

70

 �
�� 

�
�

� 
�	


�
N

D
V

I

 ��
�)���(
0-0.10 0.10-0.20 0.2-0.3

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


 
���O d��� T5�� N- E��VF�- �J 
@�40�5 d��� 
 i��S�NDVI ...                                                                                               470  

 

  
��� 6: #7K
 ����� ��	
 ���� '07�NDVI  �B�)
 �
�� (�2015- 2000  

k7H /�
� f��F� T5�� .��NDVI  �J -� k��-

6	 K�	NL-6��b� >�� 
 �-/,H K�,��D- ge� �� 6� �O

5  /h��) i0� ��7J f��F� �J QJ�e	 .:�- E/	L (+ :��

k7H 6�J N- i0� 6�- N- �E/	L �� T5�� 6�- a�Fb	 .��

 k7H �+B@�e	 ���	 ���	 +Re,	1/0-0  .-�-� /�
�

 k7H �
���H2/0-1/0 �3/0-2/0 
��-�;- /�
� .-�-�


,B	-� k7H �� 
 :�- E��J �4/0-3/0  N- �F��J 
4/0 6�-


,B	 /�
� .:�- E��C� �-�  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


�����  ��� ����	 
��
�� 
���������/  ��������/ ����� 9813                                                                                471  

 

    

    

  
��� 7QR4 (� ����� ��	
 D�!��G� 0B�( : ���� I��J) '��NDVI .��(	)
�/ � �� �!" #$	% (�  

 
���J :_Y 6�,c�� 
 
@�40�5 T5�� +eJ-�

 K����� 
XF4C�� >��\ N- �
���O d��� T5��

 �� K����� 
XF4C�� >��\ N- ih�2 fJ�F� ./� E��VF�-

 
��	N k��R	12 �+��	  
��,�-�� 
@�40�5 T5�� 6�J

 
���O d��� T5�� 
NDVI) �
/Y �� �2 E�-� K��� (

 �f��F� 6�- �J QJ�e	 .:�- E/� 
XF4C�� K-��	 6��F��J

�JT5�� 6 .��SPI  
NDVI E�XF4�- �� 
 E/���	 .��

:�� 
� 6�- 
XF4C�� K-��	 6��F�H 
 +F�-� ��Y
 l�H

E�XF4�- +J `�J�	 ��� T5�� .��gF;+G/,V�- ��JL 2 A,_H


��C�� 2���V@� �-�H�O�� m,� �
X�� +B�G � .:�- E��J  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

20

24

28

32

36

2000 2005 2010 2015

0
.1

0
-

0
.2

0

Year

35

43

51

59

67

2000 2005 2010 2015

0-
0
.1

0

Year

2

3

4

5

6

7

2000 2005 2010 2015

0
.3

-
0
.4

year

11

13

15

17

19

2000 2005 2010 2015

0
.2

-
0

.3

Year

0

0.5

1

1.5

2

2.5

2000 2005 2010 2015

<
0
.4

year

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


 
���O d��� T5�� N- E��VF�- �J 
@�40�5 d��� 
 i��S�NDVI ...                                                                                               472  

 

 :�0/2������� A�� .	�!�
 �H��<S� T�!$ : 

 ��	
 ���� � #5+7) (� �	/	) '�� ��H���� ���7��	�

����� )(NDVI  
!��G�) NDVI p-values 

NDVI 1 000/0  

E/���	  0/674* 004/0  

���� 6_H *565/0  023/0  

l�H :�� 0/662* 005/0  

��JL 6�42 *545/0 029/0  

/� iS	 Z-�� 0/559* 024/0  

+G/,V�- ��JL gF; 232/0  387/0  

�
��� 500/0  048/0  

:���5 0/498* 050/0  

��JL g@�h ��JL 6�42 449/0  081/0  


��C�� A,_H 343/0  193/0  

(�
� i���(��JL���_J 0/*554* 026/0  

���V@� �-�H 395/0  130/0  


X�� +B�G 330/0  213/0  

�O�� m,� 380/0  146/0  

 ��JL :@
�– +G/,V�- 435/0  092/0  


,B	 * ge� �� .�-�5 /h�� 

  

� V�� #W��B'!��  

+J 
@�40�5 E�
� �J 
 ��F�	 �-/�
� A� K-�,�

���G- 
	��� �6�B	 :�ON�J -� Z�D�	 �� A�5 N- ��- ��


	 �J �� �-xO��ur� ���	 N- .���N �-/B� 
O/�N �� 
 ���O


	./��J +J 
@�40�5 �
-/	 d��� 
 A�5 QD�,	 �� E��


+����- N- ��F4���H- �J .�-xO�u- i�@� +J A�5 :��

E��
 
���J �d�
�� 6�- N- z/� .:�- �-���5�J .-

 N- E��VF�- �J 
���O d��� �J KL +eJ-� 
 
@�40�5

E�-�+J 
?5�� 6F;�� :_Y ��
� N- dI,� .�� K-�,�


	 
@�40�5 ��RF4	 +C��S	 �� 6��X��Y f��F� ./��J

 
@�40�5 T5�� 
���JSPI  6��F��J +H �-� K���

 +J `�J�	 
@�40�5��� .��2007 �2008 �2009  


2014 �|�H .:�- E��J) K-��0�� 
 E�-N2018 
���J �� (

 .���� Z�8 �� 
���G-�
/�� .����jF	 .��x����j� 
J��N�-

) 
��	N EN�J �� ��51998-2010 d�-�;- +H /���H K��J (

E�
� d�-�;- ~��J 
O/���J d��H ��	� �� 
@�40�5 .��

+Re,	 6�- �� ��5- +�� +�  ./�- 6�,c�� .:�- E�-� E/�

) l�-N2011 K-��- 
@�40�5 d��� .
� �J +B@�e	 �� �(

 
��	N EN�J��2005-1975  
��	N EN�J 6�- �� +H K��H K��J

:�4G ��H- M/� +J 
@�40�5 :S� -� K-��- ���H .��

+J .:�- E�-� �-�G ��ur� ��� �� +H .��D2000-1990 

 �
/228 �� :S� K-��- ���H /h�� 
��5 
@�40�5 ��u

�/�/� 31  
 /�/� 
@�40�5 /h�26  
@�40�5 /h��

.:�- E��J v��F	  T5�� 6�,c��NDVI  �� ���

��� f��F� �J 
 .:�- +F�-� 
�-���j� a�Fb	 .��

.�04�) E�-N1397 ���j� 
���J +J ��5 Q�RS� �� +H (

 N�C@- 
��F4��H ��-�	 
���O d��� �J KL ��ur� 
 ���G-

��� 
@��� +I�F� 6�- +J QRS	 6�- +H ���-� 
�-�b�� /,F5-

 M-���j� 
 
@�40�5 ��ur� :S� 
���O d��� +H /���

 +H .��D +J :�- +F;�O �-�G 
���G-23/0  k7H N- /h��

 
 +F;�� d��H v��F	 
���O d���60/0  k7H �J /h��

 E�
�;- 
���J ���	 
��	N EN�J ��D �� ��R; 
���O d���

�F�H .:�- E/� T5�� K-��	 6�NDVI  >���� +J ���

��� +J `�J�	 .��2000 �2001 �2004 �2008  
2009 


	 T5�� M-���j� /�
� 
���J ./��JNDVI  E�-� K���

 
��	N EN�J 6�- �� T5�� 6�- M-���j� /�
� +H16  �� +@��

 ge�95 
,B	 �-/R	 N- +H .��D +J E��J 
��-�;- 
 �-�

N- T5�� 6�- v��F	 12/0 � ��� �2000  +J16/0  ��

 ���2015  K-��0�� 
 +,	-� .�/,0�- .:�- E/���

)1396 /���H K��J K�_Vh- K�F�- �� >��b� +B@�e	 �� (

 �-/R	 +HNDVI  
��	N EN�J ��2014-2000  
��-�;- /�
�

k7H 
���J .:�- E�-� K��� -� T5�� ./,JNDVI  ��

�����	 
��-�;- /�
� +H �-� K��� a�Fb	 .�� E/� E/�

k7H �� �F��J .��2/0-1/0  �3/0-2/0  
4/0-3/  +H E��J

.�J��H �� �F��J k7H 6�- E/� E/���	 .N�
��H .��


	 6�-�J�,J .:�- /�
� +0,�- �J +H :;�O +I�F� K-��

 K�,c�� E��J 
��-�;- K����	N�Y Z[�� Z�8 �� 
@�40�5

��� +H E��J 
��-�;- .N�
��H N- ih�2 
���O d��� +�

��J >��b� .�/,0�- f��F� �J +H ��J /�-�5 +Re,	 ��W�

 K-��0�� 
 +,	-�1397  �K����	N�Y Z[�� Z�8 +\�2 ��

 /�/��� +I�F� 6�- +J ��5 Q�RS� �� �_�L +H ��-� :RJ�e	

 +Re,	 6�- �� .N�
��H �
@�40�5 :��H�2 +J +Y�� �J +H

+J :�- E�-� +	-�- ��5 :B�
 d�-�;- +J K�,c��.��D +H

 N- KL :B�
63/581 �F	���H �� �J�	1381  +J02/745 

�F	���H ��� �� �J�	1394  d�-�;- �X���J +H :�- E/���

 �:�- 
���J ���	 
��	N EN�J ��D �� .�J��H 6�- :B�


k�C� 
 :�� 6���� f��F� 6�,c��) �-��1390 
 (

) K-��0�� 
 
���� 
������1395 +H :;��Y :�� �� (

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


�����  ��� ����	 
��
�� 
���������/  ��������/ ����� 9813                                                                                473  

 

 
B��
 dbJ i	�� -� K����	N�Y Z[�� Z�8 +\�2 N-


	
	 s�\�	 6�- E/,,H /��r� ���� �	- 6�- +H ./��J


	 
���O d��� T5�� d�-�;- i�[� N- /�-��NDVI  ��

 >��\ 
���J N- ih�2 f��F� 6�,c�� .��� +Re,	 6�-

K��� K����� 
XF4C�� 6�J 
�[�J 
XF4C�� E/,��

 T5�� 
 
��,�-�� 
@�40�5 T5�� 
���O d���

NDVI  ge� ��95 E�XF4�- �� �/h�� 
 E/���	 .��

:�� Q�RS� 6�- N- ih�2 f��F� +J +Y�� �J .:�- E��J 
 l�H


	 6�X���	 T5�� +H ��H K��J K-��NDVI 
	 /�-��

T5�� .-�J 
C��,	 6��X��Y 
 
J��N�- �� 
���G- .��


@�40�5 d��� 6�- :���- ./��J QD�,	 
5�J �� ��

5�� 
��,�-�� �W,	 
 
;�H E�-� .-�-� +H 
RD�,	 �� T

 :G� +I�F� �� 
 /,F4�� 
��0	 
 
��	N d,H-�� ��S@ N-


	 6���� 
@�40�5 +C��S	
	 Tb�	 �/�L .���O


	 +B@�e	 6�- f��F� +J +Y�� �J 6�-�J�,J v��F	 N- K-��

 T5��NDVI  QD�,	 
}BJ 
@�40�5 
���J .-�J

:��_� �� .��H E��VF�- 
	 Q�V�� N- +H ��H K��J K-��

E�-�E�-� 
 .�
� N- dI,� .��
	 
���G- .�� v�-�� K-��

 +J +Y�� �J �_�L .-�J 
 
����,� -� a�Fb	 QD�,	 �J �H�2

:���� +F;�O �-�G :�BG�	 -� >��,	 
F���/	 .��

+	���J.��H .���  

 

References 

1. Abuzar, M. K., S.A. Mahmood., F. Sarwar., A. R. Saleem., N. Khubaib., A. H. Malik., T. Khalil & S. Shaista, 2017. 

Drought risk assessment using GIS and remote sensing: A case study of District Khushab, Pakistan, 15th International 

Conference on Environmental Science and Technology, Rhodes, Greece, 31 August to 2 September. 

2. Asadi Zarch, M.A., H. Malekinezhad., M. H. Mobin., M. T. Dastorani & M. R. Kousari, 2011. Drought monitoring by 

reconnaissance drought index (RDI) in Iran. Water resources management, 25(13) :3485. 

3. Askarizadeh, D., 2018. Footprint Assessment of Climate Change and Its Impact on the Vegetation Cover of Range Lands 

in Iran (Case Study: Some Area of Upland Range Land of Northern Alborz) Ph.D. in Rangeland, Faculty of Natural 

Resources, University of Tehran. (In persian) 

4. Baaghideh, M., B. Alijani & P. Ziaeean, 2011. Investigating the possibility of using NDVI vegetation index in drought 

analysis in Isfahan province, Journal of Geographical Studies in Arid Regions, 1(4):1-16. (In persian) 

5. Bhuiyan, C., 2008. Desert vegetarian during droughts: Response and sensitivity. The International Archives of the 

Photogrammetry. Remote Sensing and Spatial Information Science, 8: 907-912. 

6. Eskandari Damaneh, H., 2015. Investigating Desertification Process of Jiroft Plain And Analyzing Its Human - 

Environmental Consequences. Master Degree of de-Desertification Faculty of Natural Resources, University of Tehran. 

(In persian) 

7. Eskandari Damaneh, H., G.R. Zehtabian., A. Salajeghe., M. Ghorbani & H. Khosravi, 2018. Assessing the effect of land 

use changes on groundwater quality and quantity (Case study: west basin of Jazmoryan wetland). Journal of rangeland 

and watershed managment, 17(3):563-578. (In persian) 

8. Eskandari Damaneh, H., R. Jafari & S. Soltani, 2017. Assessment of land degradation indices obtained from remote 

sensing data.journal of desert management, 10: 43-56. 

9. Fatehi Maraj, A.B & S. A. Heidarian, 2013. Meteorological Drought, Agriculture, and Hydrology Using GIS in 

Khuzestan Province, Journal of Watershed Management Sciences and Engineering, 7(23): 19-32. (In persian) 

10. Fazel Dehkordi, L., H. Azarnivand., M.A. Zare Chahuki., F. Mahmoudi Khani & S. Khalighi Sigarodi, 2016. Drought 

Monitoring Using NDVI Vegetation Index, Case Study: Ilam Province, Journal of Range and Watershed, 69(1): 141-

154. (in persian) 

11. Gedif, B., L. Hadish., S. Addisu & K.V. Suryabhagavan, 2014. Drought Ris Assessment using Remote Sensing and GIS: 

The Case of Southern Zone, Tigray Region, Ethiopia, Journal of Natural Sciences Research, 4(3):11-20. 

12. Hamzeh, S., Z. Farahani., S. Mahdavi., O. Chaterabhgon & M. Gholamnia, 2017. Time and Space Monitoring of 

Agricultural Drought Using Remote Sensing Data Case Study: Markazi Province Iran, Journal of Environmental Spatial 

Analysis, 4(3):70-53. (in persian) 

13. Jabbari,S., S.J. Khajeeddin., R. Jafari & S. Soltani, 2015. Application of digital data of awifs sensor in plot mapping of 

vegetation cover (Case study Semirom-Isfahan). Rangeland, 9(4):333-343. (in persian) 

14. Jentsch, A., J. Kreyling., M. Elmer., E. Gellesch., B. Glaser., K. Grant, 2011. Climate extremes initiate ecosystem-

regulating functions while maintaining productivity. J. Ecol. 99: 689-702. 

15. Karabulut, M., 2003. An examination of relationships between vegetation and rainfall using maximum value composite 

AVHRR- NDVI data. Turk Journal of Botany, 27: 93-101 

16. Kazemzadeh, M., & A. Malekian, 2018. Changeability evaluation of hydro-climate variables in Western Caspian Sea 

region, Iran. Environmental Earth Sciences, 77(4): 120. 

17. Kendall, M.G., 1970. Rank Correlation Methods, 2nd Ed., and New York: Hafner. 

18. Khosravi, H., G.R. Zehtabian., A. Azareh & H. Eskandari Damaneh, 2018.Comparison of the effects of agricultural 

activities in Khatam city on soil degradation properties. Rangeland, 12(2): 241-232. (In persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html


 
���O d��� T5�� N- E��VF�- �J 
@�40�5 d��� 
 i��S�NDVI ...                                                                                               474  

 

19. Kowsari, M.R., M.R. Ekhtesasi & H. Malekinejad, 2017. The trend of meteorological and agricultural drought in the 

semiarid, dry and hyper arid of the World, Journal of the Ecosystem of Desert Engineering, 6(4):91-105. (In persian) 

20. Lanfredi, M., R. Coppola., T. Simoniello., R. Coluzzi., V. Imbrenda & M. Macchiat, 2015. Early identification of land 

degradation hotspots in complex bio-geographic regions. Remote Sensing 7: 8154-8179. 

21. Mahyou, H., M. Karrou., J. Mimouni., R. Mrabet & M. El Mourid, 2010. Drought risk assessment in pasture arid Morocco 

through remote sensing. African Journal of Environmental Science and Technology, 4(12), 845-852.Nalbantis, 2008. 

Evaluation of a drought index, European Water, 23(24):67-77. 

22. Mann, H.B., 1945. Nonparametric tests against trend, Econometrica, 13: 245-259 

23. McKee, T.B., N.J. Doesken & J. Kleist, 1993. The relationship of drought frequency and duration to time scales. In: 

Proceedings of the 8th conference on applied climatology, American Meteorological Society, Boston, MA 17(22):179–

183 

24. Mefhakheri, O., S. Khaledi., A.K. Shamsipour., M. Fallahi Khoshji & A. Kermani, 2016. Drought analysis using NDVI 

index in Qorveh and Dehgolan plains, Journal of Applied Geosciences Research, 16(41):77-94. (In persian) 

25. Mishra, A. & V. Singh., 2010. A review of drought concepts. Journal of Hydrology, 391:202–216. 

26. Nalbantis, I., 2008. Evaluation of a hydrological drought index. Eur Water, 23(24): 67-77. 

27. Nanzad, L., J. Zhang., B. Tuvdendorj., M. Nabil., S. Zhang & Y. Bai, 2019. NDVI anomaly for drought monitoring and 

its correlation with climate factors over Mongolia from 2000 to 2016. Journal of Arid Environments, 164: 69-77. 

28. Pandey, A. & A. Sahu., 2002. Generation of curve number using remote sensing and geographic information system, 

Water Resources, Map India Conference. 

29. Rafiei-Sardooi, E., M. Mohseni-Saravi., S. Barkhori., A. Azareh., B. Choubin & M. Jafari-Shalamzar, 2018. Drought 

modeling: a comparative study between time series and neuro-fuzzy approaches. Arabian Journal of Geosciences, 11(17): 

487. 

30. Rezaei Banafsheh, M., A.Rezaei & M. Faridpour, 2015.  Agricultural Drought Analysis of East Azarbaijan Province with 

Emphasis on Remote Sensing and Vegetation Status Indicator, Journal of Water and Soil Science, 25(1): 123-113. (In 

persian) 

31. Saimepour, H., M. Ghorbani., A. Malekian & M. Ramezanzadeh Lesboi, 2018. Assessment and evaluation of local 

residents' drought distress in the face of drought (Case study area: Nardin village, Miami city, Semnan province). 

Rangeland, 12(1): 62-72. (In persian) 

32. Salman Bayati, T., S .Z. Hosseini., A. Rashtyan & H. Alirezaee, 2018. Comparison of the accuracy of sampling methods 

for vegetation percentage in remote sensing studies (Case study: Abbas Abad rangelands of Hamadan). Rangeland, 12(2): 

169-179. (In persian) 

33. Shahi Dasht, A & A. Abbas Nejad., 2010. Evaluation of the Environmental Impacts of Aquifer Depletion in Jiroft Plain 

and Prediction of the Future Status, journal of Iran-Water Resources Research,1: 77-81 

34. Shamsipour, A.A., 2007. Drought Analysis Using Remote Sensing Data in Kashan, Ph.D., Tehran University, Faculty of 

Geography, Natural Geography Department. (In persian) 

35. Soleimani Sardou, F., N. Boroumand & A. Azarah, 2017. Investigation of the Spatial and Temporal Changes of 

Groundwater Quality in Jiroft Plain. Journal of Range and Watershed, 69(4):921-932. (In persian) 

36. Sruthi, S. & M.A. Mohammed Aslam., 2015. "Agricultural drought analysis using the NDVI and land surface temperature 

data; a case study of Raichur district." Aquatic Procedia 4:1258-1264. 

37. Thenkabail, P.S., R.B. Smith & E. De Pauw, 2002. Evaluation of narrowband and broadband vegetation indices for 

determining optimal hyperspectral wavebands for agricultural crop characterization. Photogrammetric engineering and 

remote sensing, 68(6): 607-622. 

38. Wang, H., A. Chen., Q. Wang & B. He, 2015. Drought dynamics and impacts on vegetation in China from 1982 to 

2011. Ecological Engineering, 75: 303-307. 

39. Witeh, M.S., M.A. Xenopoulos., K. Hogsden., R.A. Metcalfe & P.J. Dillon, 2008. Natural lake level fluctuation and 

associated concordance with water quality and aquatic communities within small lakes of the Laurentian Great lakes 

region. Hydrobiologia, 613: 21-31 

40. Xia, J., S. Liu., S. Liang., Y. Chen., W. Xu & W. Yuan, 2014. Spatio-temporal patterns and climate variables controlling 

of biomass carbon stock of global grassland ecosystems from 1982 to 2006. Remote Sensing, 6: 1783-1802. 

41. Yaghmaei, L., S. Soltani., R. Jafari., H. Bashari & H. Jahanbazi, 2017. An investigation on impact of drought on rangeland 

and forest vegetation changes in Chaharmahal & Bakhtiari province using MODIS satellite data. Iranian Journal of Forest 

and Range Protection Research, 15(1): 91-108. (in persian)  

42. Zhao, A., A. Zhang., S. Cao., X. Liu., J. Liu & D. Cheng, 2018. Responses of vegetation productivity to multi-scale 

drought in Loess Plateau, China. Catena, 163: 165-171. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

3.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
8-

23
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.3.10.5
http://rangelandsrm.ir/article-1-785-en.html
http://www.tcpdf.org

