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Abstract Article Info 

Background and objectives: Primary Net Production (NPP) is a crucial 

component of the carbon cycle, key to carbon storage and evaluating ecosystem 
functions. Rainfall and temperature are essential elements in studying climatic 

stability in any region. Understanding temporal and spatial changes in NPP and its 

interaction with various climatic factors over the past decades has been central to 

global change studies. Advances in remote sensing data offer a cost-effective and 

accurate method to estimate NPP at landscape and regional scales 

Methodology: This study examined the trend of spatiotemporal changes in NPP 
under the influence of climatic factors (temperature and precipitation) from 2006 to 

2020 in Alborz province. NPP maps were extracted from the MOD17A3HGF 

product of MODIS, with annual and spatial resolutions of 500 meters. The Land 
Use/Land Cover (LULC) map for Alborz province was generated based on data 

from the Natural Resources and Watershed Management Organization of Iran, 

comprising nine categories: residential lands, water bodies, irrigated agricultural 
lands, rainfed agricultural lands, garden lands, good, medium, and poor rangelands, 

and lands without vegetation. The trend of NPP changes and its correlation with 

temperature and rainfall were investigated using the Mann-Kendall test and linear 

regression in TerrSet software's Earth Trends Modeler. Residential areas and water 

bodies were masked and excluded from correlation analysis. Finally, the average 

correlation coefficients of NPP with temperature and rainfall were classified. 

Results: The results indicated that rainfall decreased in 2008 and 2014, reducing 

NPP in various LULC types. Conversely, precipitation increased from 2017 to 

2020, leading to a rise in NPP in these LULC types. The temperature changes across 

different LULC types were not significant, resulting in a weak correlation between 
NPP and temperature. The highest NPP values were observed in irrigated 

agricultural lands, and the lowest in bare lands. NPP changes in most areas of 

Alborz province showed no trend; however, an increasing trend was noted in the 

northern and southern parts, while a decreasing trend was observed in the central 

parts. The correlation of NPP changes over time revealed a stronger positive 

correlation in the northern parts compared to the central and southern parts. The 

northern regions, especially the northwest, exhibited a higher intensity of NPP 
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change than the central and southern regions. In contrast, the eastern and most 

southern areas showed less change. 

Conclusion: Over the past 15 years, NPP in the central and southern parts of Alborz 
province has been more affected by annual rainfall than in the northern areas, due 

to the climatic and environmental conditions of the Alborz mountain range, which 

experience fewer climatic stresses than the southern regions. In contrast, NPP 

changes due to temperature showed the opposite results. The northern parts of the 

province were more affected by temperature changes than the southern parts. The 

high correlation between NPP and precipitation and the low correlation with 

temperature in the southern parts are related to the arid and semi-arid climate of 
these areas. Overall, NPP in Alborz province is generally influenced by climatic 

factors of rainfall and temperature. Conservation and restoration efforts should 

prioritize temperature and precipitation fluctuations as significant climatic factors. 
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'�( � �� K �� ��J� �� 200 �
G����  � >�. H.�.    � jQ
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) 
�Q 0��5 0� X&��� H*�$� <���J�55/0.H.� (  

  

U��? 1 �� �7 B"�2+ :����H# S��� ���� ��  ��  ��	
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U��?  2 :� ��,\T+�8�]	2��# 
�L�����  

 S��    ����$�� m��   
���Y��PW ��R  >&�  
���Y��PW   (�� � �M. �� ���) p�A� �   ����$�� p&�  

1   ����C "59 '43 °35  "00 '10 °15  1215  '��5&��.  

2   
��J( m��� ��!���Y "00 '25'10 °35  "00 '10 °15  2/990  '��5&��.  

3   ����� '�
�Y&~]  "48 '44 °35  "12 '23 °15  6/1418   '��5&��.  

4   (���Q���) �����  "35 '41 °35  "33 '18 °15  8/1190   '��5&��.  

5  ����JU  �����  "56 47 °35  "70 29  °15  1/1549   '��5&��.  

6   �����% "24 '00 °63  "48 '44 °15  1613  '��5&��.  

7  +�� "35 '84 °35  "14 '57 °15  5/1312  '��5&��.  

8   0��� ���. "00 '13 °63  "00 '19 °15  2165  '��5&��.  

9   0�x� DG�� "00 '27 °63  "59 '28 °15  2/1629  '��5&��.  

10  ��%� <��&� "00 '46 °35  "00 '04 °15  1282  '��5&��.  

11  <��
L "09 '19 °63  "21 '01 °15  2/1279  '��5&��.  
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���� ����  � � ���2� ���.�  �2020 -

2006    "��  
. �� ���� � "U 0���P���O��    >&�  � �Q
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G�(  

  

aK���*Q��
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� Y*	\+ #��  

 

 
 '9�6 1
]��
+ :NPP #����H �� ����� ��	
� Y*	\+ #��  

  

>�"W )3 (  O�dT��NPP  �� ��  ���%� SG�T�   � 


�  ����
�  �"��  0�   &M��J%  ."%�  
G�   &�  0�  	�&U

   �"3� <������NPP    <������ ��) 
�Q �� ���� ��� ��  �

294/0)  ZU&5  ��"�  
h� �   �  �Q  <���J�  �  (082/0  (

  D��  �� ����  ��� ��   �  O����P�  0����  <������  .H.�

)099/0)  g.&��  �����  � �Q <���J� �  (043/0 .H.�  (

  
h� �   �  <������  0�  H�$�  O����P�  <������  <��IJ%

)  
�Q  �� ����026/0  �Q  <���J�  0�  >�*   �  �  H.�  (

)  g.&��  �����  �  ZU&5  ��"�  
h� �  0�  X&���012/0 (

.H.�  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            10 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


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

�� ���� �
��� /  !
"� �� ��#���$ ����9)� �                   
  

 

194 

 

 U��?3: ��,\T+ NPP #����H �� Y*	\+ #��  

 ���� ��3Y  ���� g.&��   ���� j&(   D�� �� ����   ZU&5 ��"�   
k�� 
h� �   
�Q �� ����   ���� �5  

115/0 167/0 177/0 093/0 082/0 247/0 294/0  <������ 

154/0 187/0 206/0 162/0 118/0 276/0 343/0  e�� "* 

092/0 144/0 148/0 063/0 065/0 218/0 248/0  <���5 "* 

016/0 012/0 015/0 022/0 012/0 016/0 026/0  �� y��b��  ���� 

  

>�"W  <��IJ%  )4(  
��$�J%  NPP   ��  0A2B�  ��%

 ��� 
J�GL�  �  K ��   �  ��� �� ��%  
� ���� �  SG�T�  ."%�

  
��$�J% 
G�  &� 0�NPP   
��$�J% �� ����� K �� ��

  0�  X&���  
��$�J%  <������  �  H.�  ���  ��  �QNPP    ��

)  D��  �� ����  ��� ��   �  K ��642/0    �M.   �99  

)  ZU&5  ��"�  
h� �   �  �Q  ��  ;5  �  ("\ �521/0     �

  �M.95     �  
��$�J%  <���J�  <��IJ%  .H.�  ("\ �

) j&( �����287/0  (H.�  <�� <��IJ% .NPP    0M��  ��� �

  "�2&�  �� ��� D� �`�  �"�%� ���� 0� � "�� �"%��� �&L

 .H.� ���2� ���.� ���"b�  � 0�2�� :2�(  

  

  

 U��?4]	2�)� :� NPP  E��� � �+� ��#����H �� Y*	\+ #��  

 ���� ��3Y  ���� g.&��  ���� j&(  D�� �� ����  ZU&5 ��"�  
k�� 
h� � �� � 
�Q �� �   

478/0 300/0 287/0 **642/0 *521/0 377/0 449/0  K ��  

073/0 - 361/0 288/0 - 240/0 - 112/0 - 219/0 065/0  ���  

* 
��� �M.  � � ��95  	"\ �** 
��� �M.  � � ��99  "\ �  

  

  1#U)7 (    O����P�  "��  0�  X&���  n����NPP    ��

<� �&��Q  ��  ���A�.�-  ����  �  >�"���
 0�  0W&�  ��  ."%�

ZT�  �4��  0�  �  ���2�  ���.�  
*�&�  �q��  1#U  <��  ��%

 ZT�  � ��� 	H.� ��&� "��  ��"� �Q 
�&�W  � 
2�JU ��%

HJ$L�%   �  ��&�\  "��  ���.�  j&�W  ��  
#C&�  �

  O����P�NPP    �"%����
 .�&U  0�O ��R  �  <��   �  ���

   �"3� 	���� HUV! �� 
*�&�NPP    .H.� Z��
Y� >�*  �

  <��IJ% �  ZT��%  �
���  �|��&JR    "�� NPP    
�%��

  |��&JR  	H.�  
�%��  "��  0�  �
���  )����   �  .H.�


�  �� ����  
h� �  ��� ��
�  Z%��  <��  ."U��  "��&�

  	jQ ���b� �� 0�W�&�  � �� ���� H.��. ���P� 0� X&���

 ."U�� H�� �&�2� ���P� 0GJW ��  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            11 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


 8��� &NOOO��OOO+18 8��)� &2 &1403   

  
 

195 

 

  
 '9�6 ���

�� ���� �T � :NPP  

  

��

 ��� NPP  ��+� B�F� ��  

  1#U8    O����P� O"UNPP    ���� �  ���� "*��  �


�0�  ."%�  ���.�  
�&�W   
2�JU  
*�&�  �����  
G�   &�

  �
��� 
*�&� 0� H�$� ���J� O����P� O"U �� �� ���2�

  �  
�&#$� 
h� �  �&W�  1�2�  0�  �
���  
*�&�   �  .H.�

 ���P�  0�  H.�  ������  O����P�  O"U  �� ��  �� ����

>�.  � �% ��U 0�.&� � 
�&#$� 0� �� ���� �� ��� �� -


� ��(� ��% 1#U <��IJ% ."U�� ��� <�� 1�e� ��  "��&�

)9(    O����P�  
��$�J%NPP    ����  ����  HUV!  ��  � 


�  
2�JU  
*�&�  1#U  <��  0�  0W&�  ��  ."%��
�  0� '�  

  	H.� ���2� �&� 0�U  O�R�A� �  � H�q� 
��$�J%&L� ���


�&�W � �
��� 
*�&� 0� H�$�  �� �� 0�  GL�D�   '�(�� 

	H.�    �F� 0� .� ���
  e�� H��JW D���� �� 
*�&�  � ". 

 O����P�NPP   .� �� 
J� 
��$�J% ���� ��  

  

  
 '9�8 ���

�� �]	2�)� �T � :NPP ��+� B�F� ��  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            12 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


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

�� ���� �
��� /  !
"� �� ��#���$ ����9)� �                   
  

 

196 

 

 
 '9�9 ���

�� ��� :NPP ��+� B�F� �� 

  

��

 ��� NPP  ���)
*R� ����
��    

  1#U  0�  0W&�  ��)10(    
��$�J%NPP    0�  K ��  ��

ZT�  � 
G�  &� 0� � ��&� �"����5 O &\  � 
�&�W ��%

  ���� 
� ��R 0� .H.� ��&� H�q� ����3� �� �� ���.� 
��k

  0�2��  :2�(  "�2&�   �"3�  
*�&�  <��   �  K ��  Z��
Y�  ��


� Z��
Y�  ��%��!  <���J� ���.�  
L�U >�JU  �  � "���

  ���� 
��$�J%NPP  
� �"�� K �� ��   � <�� .�&U2�* 
  

H.�    0�  _��h  
��$�J%NPP    ��  
�&�W 
*�&�   � ���

  0� � >�JU 
*�&� 
2� 	� �� �   �"3� <���J� ���2� ���.�

 1#U) H.� ����� _��h <�� � �"3� 	
L�U >�JU  � �4��

11  O�R�A� �  � ���.� 
2�JU 
*�&� 0� <�� 0� 0W&� �� .(

0�*�� <��  � ��� 	� ��  ��L ���2� �&� 0�U     H.� ��P�� ��J�

 <�� 
��$�J% �NPP �  ��� 
�&�W 
*�&� �� ��J� 	H.� .  

  

  

 
 '9�10 �]	2�)� �T � :NPP E��� �� 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            13 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


 8��� &NOOO��OOO+18 8��)� &2 &1403   

  
 

197 

 

  

 '9�11 :]	2�)� �T �� NPP  ���+�  

  

  O����P� "�� NPP    ��  K ��0�e�.  
� ����  0� "%�

  O����P�  ��
��  0�2�M�  � &�  � ��  >&�   �NPP     �

ZT� H.�  
2�JU  
*�&�  ��  �����  �
���  �  
�&�W  ��%

  1#U)12  O����P� "��  0� 
2�* � .(NPP    ����3� ��� ��


�  ����  �  
���A��  <��  "��  0�  O &\  <��  0�  ."%�

 0� O����P�  0J�� �� ����� ���.� 
2�JU 0J��  � 
G�  &�

 �Q 
�&�WH.�  1#U)13.(  

  

  

 
 '9�12 ���

�� ���� �T � :NPP E��� ��  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            14 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


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

�� ���� �
��� /  !
"� �� ��#���$ ����9)� �                   
  

 

198 

 

 
 '9�13 ���

�� ���� :NPP  �+� 

  

cQ�    �	�
�K�
 � #  

P���O��  GL��J
  ���  �`�
� ��  .&��  ��D�$� ��%  

����
  (��  �
  �� ���W )���� ��0�U    �  � &� <��  � 0�

NPP  0�  ��&�R�'  ���  D��  :(�U�  ��&�C
    w.�5

.&���D�$ 
� 0�Y�! �F�  � 
J�GL� O����P� 0��&U )14  .(

  )�3b� <��  �  O����P� "�� NPP    <��IJ% �  ��`a� ��
��

K ��    ����0A2B� �� ��&�R 0� 	  
G\�  
J�GL�    � K �� 
���

	���    ��  �� �"3�  �Q     �  � ��  � 
%��! ZU&52020-

2006  ���.�"U 
. �� ���2�.  

���� ^�.� ��  
J�GL� ��%>�.  ��%�  2008    �2014  

����
  >�. 0� H�$� K ���%�    ������J�<�  ����
    � � ��  .

J%�<  p&h&�  �  �� �  ����
 NPP  �  �� ����% �    SG�T�

� � 0�U�V! �`����
  �� ��  0J%  � �Q��%  >�.  <��   �  �%

  Z%�� �0�Y�  .H.�  >�.  ��% �  2017    ��2020   K �� ��
��

  �� ���
Y� "�� ��
  �&�    Z��
Y� _�. 0� NPP  <�� 
�  �

>�.  �Q  
���
Y�  "��  �  �%   �  0J%�� �� ��%    ."U�� ��
 

P���O��  ���  �� ��  � ��%SG�T� �     �  
���2�M� � �� 
�

�J�C O��A����    ���� �   1�2� <�J% 0� 	��"���$�J%  


<��  NPP  .�&�� �&L ��� �  �IJ%�<  ������<  ����
  2&�� " 

2��  :2�(�0  �� ��   ��   � �����  �Q
  ��J�  ��<    �  �Q

h� �
  H.� ZU&5 ��"�    0�}���  ) �� �#J% �2014  
�� (

 ."��Y�� H.� 
����� n���� 0�  

  ��
����$�J%
  NPP    K �� ��  ��� 0� H�$������ 

  n���� �� 0� �&� }��  ) �� �#J% �2018  
�* .� �� H3��M� (

&.��! >�    
�( � ��k 
*�&�  � 0� "��U�� ���� �� �#J% �

  	�����  "����NPP  Y�\  |����� 
  .�  K ��  ��   .H������ < 

��$�J%
    0�  X&���NPP  �� ��   �  K ��  ���  � ����  �

D��  h� �  �
  U&5  ��"�Z  �  ��J��<  ��$�J%
��  
    �

  ������&� j&(  .HJ$L  � ����� <�� �&� 0�U  �A��� ��%

  <��  � K �� � ��� ��
�� 0#��� 0� 0W&� �� � 0�Y�!  �
L ���2�

 
� ���P� ��J� 0�*��  <�� 
��$�J% 	"��NPP    � K �� ��

 .H.� ��&� ��J� ���  

  O����P�  "��  0�  X&���  n����NPP  <�  �&��Q  �� -

�  &� 0�  �  ���2�  ���.�  
*�&� �q��   � 0� ��� ����  >�"�

ZT� ����� r�(  O����P� �Q 
�&�W ��%NPP    "��  ��"�

  � 
2�JU 
*�&� �����  � ��� 	H.� ��&�HJ$L�%  
J� �

  	���.� j&�W ��NPP   HUV! �� � ��&� ��&�\ "��  �� ��

   �"3�  ����NPP    <��IJ%  .H.�  Z��
Y�  >�*   �  � 

ZT��%  �
���  �|��&JR    "�� NPP    �  H.�  
�%��

<�� 1�2� .� �� 
J� 
��$�J%  0G�$�    D���� �� 
*�&� �&W�

 
h� �  y����   �  �� ����  
h� �  �  ��&�  e��  H��JW

  � ���Q � �� ���� 
h� � �&W� .H.� �"U �L�� 
�&#$�

��� �� <��  �  O����P� 0� H.� �"U _�. �%NPP    >&�  �

 ����"� � H�� �&�2� ���P� ."U�� 0�U�"� 
���` "��  ����

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            15 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


 8��� &NOOO��OOO+18 8��)� &2 &1403   

  
 

199 

 

  
h� � <��  � jQ ���b� �� 0�W�&�  � �"U E�T�� �� ����

  .H.� �"U 0G�$� <�� _W&� H.� �"U _�.  

  _GM� <������ �"�%�    
A�� �`�2��YH�  
��$��  ��%

0� {H.� ) �� �#J% � 
W�� n���� ��2016  
. �Y ��3%� 	(

)  �� �#J%  �2017( )  �� �#J%  �  ���U  
L��R  �2020 (

  O����P�  
��$�J%  <��IJ%  .� ��  H3��M�NPP    ��  � 

 HJ$L   �  0�  ���  ����  ����  HUV! ���.�  
2�JU  ��%

  
�&�W � �
��� 
*�&� 0� H�$� 
�e�� � H�q� 
��$�J%

 ���2� �&� 0�U  O�R�A� � '��
� 0� 
2�JU 
*�&�  � .� ��

j&���  D�GL�  �� ��  	H.�  ��H.�    
*�&�  <��   �  0�

Z�� '�( 
*�&� 0� H�$� ��J� O"U �� 
M�b� ��% ��


� �`�  
��$�J% <�������  .� �V!NPP   O &\ 0� 	���� ��

'�( D�GL� 
�&�W 
*�&�  � ��� .H.� H�q� � 
M(  � ��

�"��#U  ��  O����P�  ��[��  �R��  
M�b�  Z��  �  H.�  ��


� j&��� 
*�&� 0� H�$� ����� O"U  �R�� ��� <�� .�&U

  
M( 
��$�J% �&U 
�NPP    ."�� �"�5  Z%�� ���� ��

  
��$�J% n����NPP     � 
G�  &� 0� 0� ��� ���� K �� ��

ZT� _��h  ����3�  ���2�  ���.�  j�k  �  j&�W  ��  
��%

ZT�   �  
2�  ��&�  H�q�  
��$�J%  ��U  >�JU  ��  
��%

  
A�� �Q  �"3� 
*�&� 
���  � 
�* � ��&� ��J� �Q  �"3�

U
�  ����  p&h&�  <��  ."  0�  "%�NPP  �  Hb� a` ��  

K ���%�  GdY 
    � � ��  ��LO����P�  K ��  �"3�	     �"3� ��

NPP  `a���  3�$�D�   �
� �V! .    	����  y��  ��  ���  _��h

  
��$�J%NPP    �� ���2�  ���.�  
�&�W  
*�&�   �  ���

   � �4�� 0� � >�JU 
*�&�  � ��� 	��� ���� �   �"3� <���J�

 0� 03M�� >�JU  � ."U ����� �Q  �"3� ���.� ��U >�JU

 >&�  � ��� � H.� �"U �L�� ���2� �&� 0�U  O�R�A� �  �


� ���P� ��J� >�.  <�� 
��$�J% 	"��NPP �  ���  ��J� 	

 
�&�W 
*�&� ��H.� .  

   O����P� "��  n����NPP  �`�   �    K ��0�e�.    ����

  
�   �  0�  ���15    ��
��  ��(�  >�.NPP  ZT�   �  ��%

  K �� ��`a� Hb� 
2�JU 
*�&� �� ����� 
�&�W � �
���

  <�� 
M�b� g���U � D�GL� ��� <�� 1�2� .H.� ��&� 0�e�.

 �  H.�  �"U  �L��  ���2�  �&�  0�U   �  0�  ��&�  
*�&�

Z�� .� �� ���.� 
�&�W X��� 0� H�$� ���J� 
J�GL� ��%

  O����P� "��  
Y�� ��NPP    ���� �  ;#R�� n���� ��� ��

  0J��  0�  H�$�  ���.�  
2�JU  0J��   �  
G�   &�  0�  .���

   �"3� 
�&�WNPP    &� 0� .� ��  ��L ��� ��`a� Hb� �����

  
��$�J%  ��&�  e��  
G�NPP    <���5  ����3�  �  K ��  ��

  
��$�J%NPP    ��ZT�  � ��� 1�2� 0� ���.� 
�&�W ��%

  � '�( D�GL�� 0J�
� X&��� 
*�&� <�� '�(.�&U    )��M�

)  �� �#J%  �  0����  � "�#.�  �F�  ��2021  (  Z%��

  ���� 
��$�J%NPP    Z��
Y� � K �� ����$�J%
  NPP    ��

  0�  � ��  p&h&�  <��  ��  ����  ���.�  
L�U >�JU   �  ���

  ��`a� Hb� �  0�2�� :2�( "�2&� 1��&R ���. D�GL� �� ��xR

����  ��L ."��  


� �(Q  �  HA! ��&�0� &�    
G�2&��"  2��  :2�(�0  

  ���2� ���.�  �� Hb� a  ���P� ��� � K �� 
J�GL� 1��&R ��`


�<������� ."��   s�� ���W�  ���%  *� � Ht�A*��    ZU&5

! 
%��  �`� 0� "���   ��.&�O�  GL�  � ���) 
J�  ZU&5 �� (K ��

�4�� 0� � 
%��!   >�q�  &� 0� .�&J� 0W&� :2�( 0�2�� "�2&�

 ���W�   �  	
J�GL�  O���.&�  0�  ^�$*  )����  <����  ��

 s����%  *� � Ht�A*��  ! ZU&5 0� 	)���� <��  � 
%��


� ������ HL� 
2�$#�( �L�&�  � jQ <��a�.�&U  

 

  

 
 

 

 

 

 

 

 

 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            16 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


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

�� ���� �
��� /  !
"� �� ��#���$ ����9)� �                   
  

 

200 

 

References 
1. An, R., Z. Wang, H. L. Wang, H. Wu & J.A. Quaye-Ballard, 2014. Monitoring rangeland 

degradation on the three river headwater region in 1990 and 2004. Qinghai, China. Journal of 

Geoscience and Remote Sensing Symposium, 3526-3529. 
2. Araghi Shahri, M., S. Soltani, M. Tarkesh & S. Pourmanafi, 2020. Investigation of the effect of 

remote linkage indices on primary net production (NPP) in the northern slopes of Alborz. Iranian 

Journal of Applied ecology, 9(3):1-16. (In Persian)  

3. Borji Hassan Gaviar, M., H. Eskandari Damaneh & H. Khosravi, 2016. Primary net production in 

Kuhdasht city, spatial and temporal patterns related to climatic variables. Iranian Journal of 

Rangeland and Watershed Management, 69(3): 561-574. (In Persian). 

4. Chen, Z., Q. Shao, J. Liu & J. Wang, 2012. Analysis of net primary productivity of terrestrial 
vegetation on the Qinghai-Tibet Plateau, based on MODIS remote sensing data. Journal of Science 

China Earth, 55(8): 1306-1312. 

5. Day, Jr., & C. D. Monk, 1997. Net primary production and phenology on a southern appalachian 
watershed. American Journal of Botany, 64(9): 1117-1125 . 

6. Dehghan Farsi, S., R. Jafari, A. Mousavi & S. Soltani, 2017. Monitoring changes in the initial net 

production of NPP in Fars province between 2005 and 2014. The First International Conference on 

the Silk Road Geographic Information System, (In Persian). 

7. Del Grosso, S., W. Parton, Stohlgren, T. Zheng, D. Bachelet, D. Prince, S. Hibbard & R. Olson, 

2008. Global potential net primary production predicted from vegetation class, precipitation, and 
temperature. Ecology, 89(8): 2117-2126. 

8. Eisfelder, C., I. Klein, M. Niklaus & C. Kuenzer, 2014. Net primary productivity in Kazakhstan, 

its spatio-temporal patterns and relation to meteorological variables. Journal of Arid Environments, 
103: 17-30. 

9. Eskandari, H., M. Borji, H. Khosravi & T. Mesbahzadeh, 2016. Desertification of forest, range and 

desert in Tehran province, affected by climate change. Journal of Solid Earth, 7(3): 905-915. 
10. Eskandari, H., H. Eskandari, H. Khosravi, A. Gilvari & M. Adeli Sardooi, 2021. Monitoring the 

effects of drought on environmental indicators obtained from Modis sensor in 2001-2019 (Case 

study of rangelands of Isfahan province). Journal of Rangeland, 15(3): 460-476. (In Persian) 

11. Evans, J.D., 1996. Straightforward statistics  for the behavioral sciences, Thomson Brooks/Cole 

Publishing Co. 

12. Gang, C., W. Zhou, J. Li, Y. Chen, S. Mu, J. Ren & P.Y. Groisman, 2013. Assessing the 

spatiotemporal variation in distribution, extent and NPP of terrestrial ecosystems in response to 

climate change from 1911 to 2000. PLoS One, 8(11): e80394. 

13. Khorramdel, S., A. Koocheki, M. Nassiri Mahallati & R. Khorasani, 2010. Effect of different crop 

management systems on net primary productivity and relative carbon allocation coefficients for 
corn (Zea mays L.). Journal of Agroecology, 2: 667-680. (In Persian) 

14. Lin, H., Q. Feng, T. Liang & J. Ren, 2013. Modelling global-scale potential grassland changes in 

spatio-temporal patterns to global climate change. International Journal of Sustainable 

Development & World Ecology, 20(1): 83-96. (In Persian) 

15. Liu, C., X. Dong & Y. Liu, 2015. Changes of NPP and their relationship to climate factors based 

on the transformation of different scales in Gansu, China. Journal of Catena, 125: 190-199. 

16. Mahdavi, M., 1995. Applied hydrology. 2th rev. ed. University of Tehran Press. (In Persian) 

17. Mesdaghi, M., 1998. Range management in Iran. 3th rev. ed. Astan Ghods Publications. (In 

Persian) 
18. Miralizadeh, R., M. Nikzad & Sh. Mansouri, 2021. Evaluation of the efficiency of satellite images 

of this Landsat 8 in determining the surface temperature of rangelands using FVC method (Case 

study of plain rangelands of Golestan province). Joutnal of Rangeland, 15(3): 371-386. (In Persian) 
19. Moghadam, M., 2014. Range and rangeland management. 8th rev. ed, University of Tehran Press, 

(In Persian) 

20. Piao, S., J. Fang & J. He, 2006. Variations in vegetation net primary production in the Qinghai-

Xizang Plateau, China, from 1982 to 1999. Journal of Climatic Change, 74(1): 253-267. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                            17 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html


 8��� &NOOO��OOO+18 8��)� &2 &1403   

  
 

201 

 

21. Piao, S., J. Fang, L. Zhou, B. Zhu, K. Tan & S. Tao, 2005. Changes in vegetation net primary 

productivity from 1982 to 1999 in China. Journal of Global Biogeochemical Cycles, 19(2). 

22. Richardson, A. D., T. Andy Black, P. Ciais, N. Delbart, M. A. Friedl, A, Gobron & A. Varlagin, 
2010. Influence of spring and autumn phenological transitions on forest ecosystem productivity. 

Philosophical Transactions of the Royal Society. Journal of Biological Sciences, 365(1): 3227-

3246. 

23. Saki, M., S. Soltani, M. Tarkesh & R. Jafari, 2016. Application of CASA remote sensing model in 

estimating primary net production (NPP) of rangeland ecosystem. The Second International 

Conference on Landscape Ecology. 

24. Zaree, A., E. Asadi, A. Ebrahimi, M. Jafari, & A. Malekian, 2019. Study of temperature and 
precipitation changes under climate changes scenarios in rangelands of ChaharMahal-va-

Bakhtiyari. Journal of Rangeland, 12(4): 426-436. 

25. Motamedi, J., S. Hamsaye Khah & M. Soori, 2020. Range management potential test using fuzzy 

logic and Boolean logic methods based on the proposed guidelines of the office of scouting and 

land use of Forests, Rangeland and Watershed Management. Journal of Rangeland, 14(4): 567-580. 

26. Shahidi, Kh., A. Tavili & A. Javadi, 2021. Vegetation cover change detection using RS and GIS in 

Chaharbagh rangelands of Golestan province for a period of 30-years.  

27. Sheikhzadeh Ghahnaviyeh, A., M. Tarkesh Esfahani, H. Bashari & S. Soltani Koupaei, 2021. 

Journal of Rangeland, 15(4): 589-602. 
28. Wang, Q., J. Zeng, S. Leng, B. Fan, J. Tang, J. Liang, J. Li, Y. Zeng, Y. Li, Q. Zhang, W. Shui, Q. 

Wang, 2018. The effects of air temperature and precipitation on the net primary productivity in 

China during the early 21st century. Frontiers of Earth Science, 12(4): 818-833. 
29. Yang, H., S. Mu & J. Li, 2014. Effects of ecological restoration projects on land use and land cover 

change and its influences on territorial NPP in Xinjiang, China. Catena, 115: 85-95. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
2.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            18 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.2.0
http://rangelandsrm.ir/article-1-1125-en.html
http://www.tcpdf.org

