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Abstract Article Info 

Background and objectives: Remote sensing data, with its comprehensive and 
accessible nature, facilitates the understanding of plant-environment interactions. 
Integrating such information into species distribution models can create global 
maps of species distributions and aid in their conservation and restoration. This 
research aims to determine the remote sensing predictors—including climatic, 
topographic, and remote sensing indices—to predict the distribution of J. excelsa in 
Khalkhal County, Ardabil Province, and Northern Zanjan Province. 
Methodology: The study area includes Khalkhal County in Southern Ardabil 
Province and the northern parts of Zanjan Province (Zanjan, Tarem, and the 
northeastern part of Mahenshan), covering approximately 1,036,742 hectares. 
Suitable locations were selected for sampling based on a land use map and 
preliminary field surveys. Coordinates of J. excelsa presence and absence were 
recorded using GPS, resulting in 1,577 recorded points. Areas with at least one 
square kilometer of dominance and sampling sites at least one kilometer apart were 
considered. To reduce sampling bias and autocorrelation, SDM toolbox and multi-
distance methods in ArcGIS software were used. Pseudo-absence points were 
created randomly using the Random Selection tool in ArcGIS, with approximately 
1 km intervals, and verified through field visits. Digital elevation model, slope, and 
aspect maps were prepared using topographic maps at a 1:25000 scale and the 
Spatial Analyst tool in ArcGIS. Precipitation and temperature layers were prepared 
using satellite images with high temporal resolution. Remote sensing indices 
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(GEMI, LAI, MNDWI, and VARI) were calculated and rasterized using ENVI 
software. MARS and GLM models were performed in SAHM software. 
Results: The area under the curve (AUC) was 0.967 for GLM and 0.984 for MARS, 
indicating excellent model performance. Key variables for GLM included VARI, 
slope, temperature, digital elevation model, LAI, MNDWI, annual precipitation, 
and GEMI indices. For MARS, important variables were VARI, annual 
precipitation, digital elevation model, slope, MNDWI, temperature, LAI, GEMI, 
and aspect. Suitable habitats for J. excelsa were estimated to be 349,569 hectares 
(33.7% of the area) by GLM and 340,610 hectares (32.8% of the area) by MARS. 
Habitat elevation ranged from 450 to 2800 meters, with species presence increasing 
with slope percentage. Species presence was observed within precipitation ranges 
of 300 to 800 mm and temperatures between 6 to 18°C. GEMI index showed highest 
presence at 0.18 and lowest at 0.24. LAI index indicated highest presence at 0 and 
lowest between 0.05 to 0.15. MNDWI index remained constant from -0.5 to -0.1, 
then decreased. VARI index showed increasing presence from -0.18 and remained 
constant from -0.18 to 0.3. 
Conclusion: Due to the different algorithms used, it is more reliable to employ 
multiple prediction methods rather than a single one. The models presented are valid 
within the study area's habitat conditions and should be tested in other similar 
regions for validation. 
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 l'�% ��� 

var geometry = 
/* color: #d63000 */ 

/* displayProperties: [ 
{ 

"type": "rectangle" 
} 

] */ 
ee.Geometry.Polygon( 

[[[47.31064567849103, 38.45520839285983], 
[47.31064567849103, 36.34334403266938], 
[50.50766716286603, 36.34334403266938], 

[50.50766716286603, 38.45520839285983]]], null, false); 
/***** End of imports. If edited, may not auto-convert in the 

playground. *****/ 
Map.centerObject(geometry); 

Map.addLayer(geometry); 
 

var trmm = ee.imageCollection('TRMM/3B43V7') 
.filterBounds(table) 

.filterDate('1990-01-01','2021-02-30') 
.select('percipitation'); 

.toBands() 
.clip(geometry); 

print(Per); 
Map.addLayer(tem,{},'tPer'); 

Export.image.toDrive({ 
image:Per, 

description:'Per', 
scale:10000, 

region:geometry, 
maxPixels:1e9, 

var geometry = 
/* color: #d63000 */ 

/* displayProperties: [ 
{ 

"type": "rectangle" 
} 

] */ 
ee.Geometry.Polygon( 

[[[47.31064567849103, 38.45520839285983], 
[47.31064567849103, 36.34334403266938], 
[50.50766716286603, 36.34334403266938], 

[50.50766716286603, 38.45520839285983]]], null, false); 
/***** End of imports. If edited, may not auto-convert in the playground. *****/ 

Map.centerObject(geometry); 
Map.addLayer(geometry); 

 

var tem =ee.ImageCollection("NASA/FLDAS/NOAH01/C/GL/M/V001") 
.filterBounds(geometry) 

.filterDate('1990-01-01','2021-12-30') 
.select('Tair_f_tavg') 

.toBands() 
.clip(geometry); 

print(tem); 
Map.addLayer(tem,{},'tem'); 

Export.image.toDrive({ 
image:tem, 

description:'tem', 
scale:10000, 

region:geometry, 
maxPixels:1e9, 

}); 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                             8 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

249 

 

  �,�32: ������� J�����#������� ���� ��  

`��  a
5   ��) ������� ���� %���� ����

(�
���  

 (%*��1�
'3 �3��) 4�M�� ������  

TRMM 3B43: Monthly 
Precipitation Estimates  

 �& ��  ;-'���� �~��9 ���'�% ��"��  ��
   �-

� l'�% 4��6�� 7"Y*
)   4-n 4"�
 ,+ K�
  �%

 4�n�
 l'�% 

01/01/1990  �@ 30/12/2021  25/0*25/0  

FLDAS: Famine Early Warning 
Systems Network (FEWS NET) 
Land Data Assimilation System 

FLDAS
 4(#: : " o�2�6�  ����6��& ' ��6

D�L� (FEWS NET) 
 "o�2  ,�2Y6&�
� 

 �� ��& ��6"7 (Edited) Restore original  

 4�n�
 � �6 ���� 4#
��� ;�R  

01/01/1998  �@ 01/12/2019 25/0*25/0  

 ����8���� _* ���� 1�
����#% �,��� ���b ,* �  

�%  
'�%  4%  4R�
�  @� "�4  4��� �6�  �29�  ���%  � �  

1:25000   4��� ,��&�
' ��%�   �% '����    <�*��  4�D��

' )%  &  ���U�
  �% �  Spatial Analyst  ��� '�' )I   ArcGIS 

  4*2�)10.5��L' 4��� 0�� 4��� (�  m�U
' �  :"_  �  �R� J

I �cR"��- �
"4 �:.  

 ����8����  �*_ ���c-�5 �� �����,���  �,� �� 	7
�  

4%'�i��   EF�:  � �*�
 �6�     ��%  '��  &  GH�


�%-�2�  �e
 ,��& � '�2�
 ��' �6�� m��-' ��%��    4R�
 �%

  4%  4R�
  �%  .����  <�*��  4!@�D�  X�6  4%-4(�   ������

n�% ;!
� 4!@�D� �'�� �-  �kY6 � 4�: �"7  )6 ;�R 4%- 4� 

n�%�  ��e
-�  (U
 J'�L �%"j   ��(��  ��e
 &  _
���-�  �
� 

8  ��' �6�  '�2�
 � ;
��@ OLI  4R�
 �% .�: ���U�
  ,+

~�@��I .S �� 4%�  )#
 4R'� �-���   4�D�� '� K'  ;F'�

 �
  �%  4!@�D�  �'��-�  4����6 �  �  G:�9 "6� �   �Y
  .%�L-)  

�e
  ;
 -�    0�
  ���� ��F1400   �L �S  �%  G:�9  �% �  

��� <�*�� -�  � 4�-�8��6�  �e
-�  %�*�� �  ) 0��R '�3  (

;
  ��: 4u ' .  �Y�"J�   9"Gl& ��9  �� 0�Y�  	L � '�" 4 

 
�� �L �  �e
 7Y^ 4� ;
 "\  ��"4   ��R�� �6�DF � �6 �  

@�Y�S ��  @�  J��N$  � �*�
  �%"�4  ,+ �%  ' �6�   4�S��� 

� ����+ l& ��9����  )10�� � ;"U"� 0���� '�i�� 4% .(  �6

 ��6�DF  ��R�  &  �6��+  �    ��I ���9�
(-����-� '�  -

 �U2Y
 � �  ���I�� ' �L 4"@�  �
'�% �'�� �-��e
 �
��6 . 

  `a
4%EF�:  � �*�
  '�i���6�    �%  '��  &  GH�


���  &  ���U�
   ' )I ENVIEF�: ���6  '��  &  GH�
  �

  .��: ���R  EF�: �  �9- G   ��"D�  )GEMI (  �  EF�:

��%  \D
�  )LAI(  �  ��:  0����  XN�F  <+  EF�:

SNb �  )MNDWI(    ��U2Y
  ;�����  EF�:�    .%�L

) ��6���VARIn � 4#
��� (-4 ��
'� �
 ,+ "4 .�:  

  
  

 �,�33: ���� J�K)L�+���  ����� S*�� :\!
�) S��
� ������� ���(�M*
�8 ��H�� J_�*� %��
5  

��
7
� , ������� O��  ����  (
��,
M��) d�� ��L  (
��) %��M� e�M�# J��;  

 ���H�
OLI  ;
��@8  

 ���%1 –  �%+ � '���  451/0-435/0  30  

 ���%2 -  �%+  512/0-452/0  30  

 ���%3 -  )#
  590/0-533/0  30  

 ���%4 - )��L  673/0-636/0  30  

 ���%5 –  j-�)� )��L ,����  879/0-851/0  30  

 ���%6 –  ��
�� ��� )��L ,����1  651/1-566/1  30  

 ���%7 –  ��
�� ��� )��L ,����2  294/2-107/2  30  

 ���H�
TIRS  ;
��@8  
 ���%10 –  �
' �S )��L ,����1  19/11-60/10  30*100  

 ���%11 –  �
' �S )��L ,����2  51/12-50/11  30*100  

4% )I  '�i��-G  )H
  ;�b-4  �  ."��
   �%�  Y�  �,���  

��� � �6�"c�� 7"% g�#
' 4�6�"c�� ,��� ����� 4% � �L  � �  

  .;
  ��: �
'�% �'��'�i�� 7-�%   �%  ��% �  �"���R�    & 

o��  <�*��  �  �D*Y6�
-7    �
'�%  �'��  ��6�"c��  �%

��Y�-7  7"%  ���2#Y6  ��D*Y6  �  ���2#Y6  �6�"c��  

 G6�� '�i�� 4% .;I�� ' �L �
'�% �'��  �6�V �    <��D���

7"% &  �6�"c�� ,�"� ���2#Y6 &  �:��  ;UR   �6�"c��- �  

 ' �  4��    &  �
n�%  ���2#Y68 /0   �%  ����%   ��H�    ,��&+

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                             9 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

250 

 

)H
-4   4U@W�  4%�6�    ��b -�(  X�S ���+  &    �:  &  `9  .

 4-n 4"�
�
'�% �'�� ��6�"c�� ��6 ��� & 0�� ' )I &�
 � 

&-����2   ) ��: J���2�SAHM4% (0�� ' )%  , ���&�
  �


��' ;F'�",�  ��
-;  ��:  �  I��e
 .��R �   .�: ���U�
   

H�
'�#�� �   4����6�  G"9  �4���  G�� �9  �����  ��"%

����   
�
 �  !
  �  4!
�
  '�"" 7    G�� �9  _
���  �$���

!
  �  4���""7  �"U";  4%  .;
  ���+H�
'�#��  '�i�� � 

0���6 �  ���� &  ���U�
  �'�� �  #2� ��(�Y� E"*�
�  

)ROC(�  &  ;S�2�-�  �����   )AUC  (  �DF  `-�
��  �

.;
  ��:  ���U�
     �DF  `-�
��  '�!�"�6'��-    .��:

�b'��  �
'� 4% 4��   4�#$ ���%  
�2S ���:";  �2�) � 

�6'�fS  & �-  4%  4��
'��  G"9  �(;
  ��:  ��"%

b�e�F ";  �2�)�  4% 4� �6'�fS ��� & �
'��  G"9  ��"%

 !L �  J'���  '��+  �(;
  ��:�  %  �%�D
  ���  �  �%�D
)"7  

 9 � J �6���"G%"���6  (76�� l�' 4%) �9�� ' ��� � ( �'��

  4� ;
  ��� .%�L .;
  4�I�� ' �L �
'�%70  �� � �b'�  �6

G"9 0�� l&��+ � �%  � ��"%30    �%�-&'  � �% ,+ �b'�

�� � &  4�
� �� �6 � ���: ���%  '�� 4%  0��4% �6  J'�b

 ) .(: '� .���: <�*��  �I��e
2 �- �R  .S �� ' ��Y� (

���  '�  4���  ����-�'  �&�2@��  ��-+�I  �  �"��
 ' )I 

SAHM  .;
  ��: 4u '   

  

  

  
 4M52: 4D�
� ����.� %*�
3�  f�$H#  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            10 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

251 

 

 Y*���  

�7
���!�K%  �g$����  	�� ��

� %
��	
��
�  ����  

  4P �6& \D
-�  �����  )AUC  '�#��  �:�% ���"% (

�Y
-)  ����2-& 7"%  �"��
 �'�� 4��� _
����� � _
��� ��6

��%  �6 �F  �
n�%  �  �  ;#2�  ,�Y6  4%")  %  0��  ;L�"���  

����:  � 4�", )    &  ,+0    �
1  c��"�  ;
   4% 4���'�$ � 

2�
"o��%�  9/0    �
1  @�� � �  9/0    �
8/0  F"� �    �<�F8/0    �


7/0    �<�F7/0    �
6/0   � O
���6/0    �
5/0  !^"s   �%  '�  

�� �  4u '  ,+���  K�
 �%  .�� - t  H�
'�#�� �  0��  ��6

�� � &  ���U�
  �% ��: ���U�
   � � ,��� ,��&+ ��6  ' ���

0��  ) 4�I�- o"Y!
 �DF967/0  � (
��'",�  #D
"��   ��P

c��"��  a
 "N-7  )984/0� (   �%�    �6  '� 0�� ��  \D
 �@��  

�� ' �L�"���  .���- t  H�
'�#��  4% g�%���  0���6 �  �'��  

  '� ���U�
 -7  ) 0�(:  '� G6�892    �3 �Y� (-G    ��: �� �

.;
 

  

  

    
 4M52:  ���� ��h��*� 	
��
� �g$� %7
���!�K� ����.�J. excelsa  

0�./# %"- ��� U,� �� ��1�* 

 4M53:  ���� ��h��*� 	
��
� �g$� %7
���!�K� ����.�J. excelsa  

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

@H#�4  
#��*i  �"-  

 � �%  �DF  `-�
��  '�  4�I�-  o"Y!
  �DF  0��  '�

�� �  m�YH� &  �:&��+ ��61094   '�fS ��� � '�fS �� �

  �0�� 4% ��: �' �821    � '�fS �� �185   '�fS ��� �� �

G"9 ��
'� 4%  h���YH�) ;
  ��: ��"%1006  4("@�S '� �(

16    � '�fS �� �72    '�fS ��� �� � 4%_"
�
   '�fS ���

G"9 '�fS �  h���YH�) ;
  ��: ��"%88  .(:) (4  '� .(

  `-�
�� '� 7-N"a
  ��"c�� ��P ��"#D
 ,�"
��' 0��

�� � � �% �DF  m�YH� &  �:&��+ ��61094   � '�fS �� �

  �0�� 4% ��: �' � '�fS ���833    � '�fS �� �189    �� �

G"9  ��
'�  4%  '�fS  ���  h���YH�)  ;
  ��:  ��"%

1027  4("@�S '� �(12    � '�fS �� �55   '�fS ��� �� �

4%_"
�
  G"9 '�fS � '�fS ���  h���YH�) ;
  ��: ��"%

67  (  .(:)5  .(�
��- ̀  �% �DF�  �� ��6�  H�
'�#��  )"� �

.(: '���6 )4   �5( .;
  ��: 4u '   

4�#$  ��
'�  4%  4�  ��b'���: ���%    `-�
��  '�

�� �  � �%  �DF�� �  �  �:&��+  ��6  0�� '�  �'�#��  ��6


��'",�  #D
"��  c�� ��P"��  a
 "N-7  4%_"
�
  9/93   �

91    4�I�- o"Y!
 �DF 0�� '� � �b'�4%_"
�
  92    �1 /89 

�b'�    .;
 �2��  �6'�fS &  �-  4% 4�  ��
'�  G"9  ��"%

  ��:�� � � �% �DF `-�
�� '� ;"
�2S �� � K�
 �%  ��6

�� �  �  �:&��+  0��  '�  �'�#��  ��6
��'",�  #D
"� �  

c�� ��P"�� a
 "N-7 4%_"
�
 938/0  �911/0  �  0�� '�

DF�  Y!
" o  -4�I�  4%_"
�
  919/0    �893/0    .;
 �2�� 

4% 4� �6'�fS ��� & ��
'�  G"9  ��: ��"%  �� � K�
 �%

�� �  � �%  �DF  `-�
��  '�  ;"b�e�F   �  �:&��+  ��6

�� �  0�� '� �'�#��  ��6
��' ",�  #D
"��  c�� ��P" �� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            11 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

252 

 

a
 "N-7  4%_"
�
  940/0    �907 /0    �   �� '�DF �  Y!
" o  

-4�I�  4%_"
�
  920/0    �884/0    .;
   �%�D
 ��� � �%�D


%"7   9 � J �6���"G%"���6  J'��� '��+ �� � K�
 �%  ��6

�� � � �% �DF `-�
�� '� �!L ��� � � �:&��+ ��6  ��6

  0�� '� �'�#�� 
��'",�  #D
"��  c�� ��P"��  a
 "N-7  

4%_"
�
  879 /0    �818/0    �  0��  '�DF�  Y!
"o  -4�I�  

4%_"
�
  840/0    �776/0   
 .;
 % �%�D
 ��� � �%�D"7  

 9 � J �6���"G%"���6    �DF `-�
�� '� �9�� ' ��� K�
 �%

�� �  � �%�� �  �  �:&��+  ��6  0��  '�  �'�#��  ��6


��'",�  #D
"��  c�� ��P"��  a
 "N-7  4%_"
�
  811/0    �

732/0    4�I�-  o"Y!
  �DF  0��  '�  �4%_"
�
  758/0   �

681/0 .(:) ;
  ��64  �5 .(  

  

  

  
 4M54: ���� ��
� �"- i*
#������ , %5���8 ���4��$�� %7
���!�K� ��� ��@"��S �*�h�� �J. excelsa  U,� �� "-% ./#�0*��1� 

  
 4M55: ���� ��
� �"- i*
#������ , %5���8 ���4��$�� %7
���!�K� ��� ��@"��S �*�h�� �J. excelsa �
�� U,�� � !"#�$%  

'�� �
&��
 (���)* + 

    

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            12 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

253 

 

#@H�4 ��� a
L���
!� � �
��   �$#�0  ��� ��!�K�  

@�� ' ��Y�"
 �# ",�  DF 0�� l�' '��  o"Y!
4�I�-    �

'
��",� #D
"�� c�� ��P"��  7-N"a
 %�F 4%  ' <'�� � 

�� 0�#��,��� 4� ����� ���6�@"
 �# ",�   ;
  0�� <�F 

.(:) ��66  �7 ( .  

  

  

  

    
 4M56: ��!�K� 0��$# ��
�  ����
!���� a
L ��@"� ����S  

�*�h�� �J. excelsa  U,� ��"-%  0�./# ��1�* 

 4M57: ��� a
L���
!� � �
��  �$#�0 ��@"� ��� ��!�K��S  

�*�h�� �J. excelsa  ���
�� U,�� � !"#� $% '�� �
&��
 

(���)*+ 

.�� ����.�� S  
� *e '�� �� � ��
  

o���
-7  c��"�6��  %��D�  �%  �VW�";  &-����2 

DF  0��  l�'  K�
 �% �  Y!
 "o   -4�I�   �%�  �� ��6�  

:&��+�   4%_"
�
  �U2Y
  ;�����  EF�:  .��:�    .%�L

:  ���6���"�_   ��L'  0��  �����    \D
  EF�:  �m�U
' 

��%��  SNb  ��:  0����  XN�F  <+  EF�:��   ���'�%�  

 �9 EF�: � 4�n�
- G  ���R �  �� "O&-;2  ��Y�� .;
 - 7 

c��"�6�  DF  0��  l�'  K�
 �%�  Y!
"o  -4�I�   �%�  

�� ��6�  H�
'�#�� �  4%_"
�
    ;�����  EF�:  .��:

 �U2Y
 �  ��L'  0��  ���6���  .%�L�  :  ����  �m�U
' " �_  

��%  \D
  EF�: ��    ��:  0����  XN�F  <+  EF�:

SNb ��  ���'�% �  �9  EF�:  �  4�n�
 -G   ���R �  

��"O&-;2  ;
     .(:)8  .(��Y��-7  c��"�6��    �% �VW�

%��D�";  &- ����2  
��'  l�'  K�
 �%",�  #D
"��    ��P

c��"��  a
 "N-7   �%�  �� ��6 �  :&��+�  4%_"
�
    .��:

�U2Y
  ;�����  EF�:�   ���'�%  ���6���  .%�L�    �4�n�


��L' 0���  : �m�U
' "�_    ��: 0���� XN�F  <+ EF�:

SNb ��  ��%  \D
  EF�: ������   �9  EF�:-���R  G �  

��"O&-;2  ��Y�� .;
  ;�R � -7  c��"�6�   l�' K�
 �%


��'",�  #D
"��  c��  ��P"��  a
 "N-7   �%�   �� ��6 �  

H�
'�#�� �   4%_"
�
  �U2Y
  ;����� EF�: .��:�    .%�L

��L'  0��  ���6����  ���'�%  �m�U
' �  :  �4�n�
"�_    ����

�9  EF�:- G  ���R �  ��"O&-�;2   ��%  \D
  EF�:� �  

+ EF�:<  SNb  ��: 0���� XN�F �  : ;�R �"_  ;
   

 .(:)9 .(  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            13 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

254 

 

    
 4M58 : S���@"� ��� 
� ��
�'�� �� e* 
� S�.�� ����.�

 ��h��*�J. excelsa 0�./# %"- U,� �� ��1�* 

 4M59 : S���@"� ��� 
� ��
�'�� �� e* 
� S�.�� ����.�

 ��h��*�J. excelsa  �
�'�� �
& %$�!"#  ���
�� U,� ��

+*)�(�� 

 ����.� T��� %
H
�  

"- U,�% ./#� 0* ��1�  

DF  0��  '��  Y!
"o  -4�I�  �����    4%  4���  �
�9

c��"� 4% m�U
'  )I  J'�b-�� & m�U
'  .L �S ����%- ����2  

 -7    4���450    ���S ,+ m�U
'  �q� �S � ���2800    ���

���  .;
 - t   )I  �%  4� � � ,���-G  : �b'�"_   &  �
n�%)

30   )I  ;��
 4% 4��� '�fS 0�Y�S  (�b'�-G  : '� �"_  


n�%�    & 40  ��
  �b'�- h�#  �  ;%�V��������  .-t    � �  ,���

 ���'�% �&�% '� 4��� '�fS 0�Y�S �  300    �
800  �"�����  

 )I  �%  .�' � ��R�- G  �", )  ���'�%�   4��� '�fS 0�Y�S 

 )I -G  ��
 ���' ,+ &  `9 �-h�#  �%�V�    '�fS 0�Y�S  .�' �

��� �&�% '� 4����-  6  �
18 ���
 4R'��� �� �R��   �% .�' �

 )I -G   )I  ;��
 4% 4��� '�fS 0�Y�S  ���-G    `a
 �

 �%�V ���'�  % .�: ��6���"G�
- 7    �% '�fS 0�Y�S �   - 7 

 �% 4����  �$����  ��� �%�  12    �
18  ���
 4R'��� ��    .;
 

 )I  �%-G  c��"�  ���R EF�: �   �9 -G  ��"O&-;2   0�Y�S 

  '�fS-7   9  G6��  ;��
  4%  4���" �  �����  .%"���- 7 

  ' ���  '�  4���  '�fS18/0  ��Y� �-7   '� '�fS 0�Y�S 

24/0   )I  �% .;
 -G  ��% \D
 EF�: �    '�fS 0�Y�S 

4%  4����  G6��  J�:�-�%�  4%'�$-4(  %"���-7   0�Y�S 

��% \D
 EF�: '� 4��� '�fS�  ��Y� � �Ub-7    ' ���

G"9G"9 \D
 '� ��: ��"%  ��"%05/0    �
15/0    ��6���

I  �%  .�: )-G  SNb  ��:  0����  XN�F  <+  EF�: �  

%)"���    & 2/0-  G6��  ;��
  4%  4���  '�fS  0�Y�S  (

��-�%�    �&�%  '�  4���  '�fS  0�Y�S 5/0-   �Ub  ���S  �


���� .�: ��6����  �U2Y
  ;����� EF�: �
�9�    .%�L

���� ,��� ��6� )I  �% 4��� G�� �9 0�Y�S  �6�- G   -7  

  &  EF�:18/0-  I  ;��
 4% ) -G    �&�% '� �18/0 -    �
3/0  

��
 ���'-h�# �%�V � �' � .(:)  ��610  �
17 .(  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            14 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

255 

 

    
 4M510:  O��#�� %��;� ��� T��� %
H
�- U,�  "-%  

0�./# ��1�* 

 4M5Error! No text of specified style in document.11  :

 E�5 T��� %
H
�- U,� "-% 0�./# ��1�* 

    
 4M512:  T��� %
H
������� ���$�% ��_�� - U,� "-%  

0�./# ��1�* 

 4M513:  ��� T��� %
H
�- U,�  "-% 0�./#��1�* 

    
 4M514:  T��� %
H
��� c-�5 *	 ��>3% H��m�*S�  - 

U,�  "-% 0�./#��1�*  

 4M515: 
H
�%  �
� n"� c-�5 T���% - U,�  "-% ./#�0  

* ��1�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            15 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

256 

 

    
 4M516: 
H
�% D)o� ��5 ���
� X)�-� 28 c-�5 T���%  

- "- ���% ./#�0 *��1�  

 4M517: 
H
�% 
��.#� S�,�$� c-�5 T����  ����g� 4��;

- "- ���% ./#�0 *��1�  

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


��'  0��  '�",�  #D
"��  c��  ��P"��  a
 "N-7 

����� c�� 4% 4��� �
�9"� 4% m�U
'  4@���& J'�b �   ����%

& m�U
'  .L �S- ����2   -7    4���450    m�U
'  �q� �S � ���

  ���S ,+2800   )I  �% � ;
  ��� -G   '�fS 0�Y�S  m�U
' 

�  o� 4������:% ."���-7    o� �
800    �
2300   �%  ����

fS'�  % m�U
'  '� `a
 � ;
  ;%�V"G    & 2500  ��� � 

� G6�� ;��
 4% 4��� '�fS� -�%���� .-t    �% 4� � � ,���

 )I -G  :  �b'�"_    &  �
n�%)20    '�fS  0�Y�S  (�b'�

 )I  ;��
 4% 4���- G  : '� �"_    &  �
n�%20  ��
 �b'�-_  

�%�V ���'�  : ;�R .�' �"_  �%�V ���' �   4��� G�� �9 '�

 � K' �'���'�% ' ��� .�  
��U�� �V �   4��� G�� �9 ���' '�

 4% ;
  4�: �'�$�   )I  �% 4�-G   ���'�%�    �
400  �" �����  

��Y�  �  G6��   ��%  4���  ���' -7   ' ���  '�  4���  '�fS

 ���'�%�  400  �"�����  %  '�  �"���    & -7    h ��H�  ' ���

 )I  4��� '�fS-G  -4�I�   ) ;
 500    �
700  �"�����  � (

���'�%  '� �  %"G    & 700  �"�����    4���  G�� �9  h ��H�

4%  G6��  J�:-4�I�  ��Y�  �  ;
 -7   '�  4���  '�fS

 ���'�% �  730  �" �����  %  �" G    & - 7    ��: ��6��� ' ���

 )I  �%  .;
 - G    �
  ���8  ���
  4R'��� ��   4���  '�fS

 )I -G    �
  ,+  &  `9  �18  ���
  4R'��� ��  ��
  ���'-h�#  

�%�V �  ��'  )I  �%  .-G  c��" �   ���R  EF�:�  �9 -G  

��"O&-;2    & 18/0    �
22/0    '�fS 0�Y�S -7     ��%  4���

% '� � ;%�V" G   & -7  9 G6�� ;��
 4% ' ���" �  �� ���  .

%"���-7    ' ���  '�  4���  '�fS18/0  ��Y�  �-7   0�Y�S 

  '� '�fS24/0  ���� .;
 �    \D
 EF�: 4% 4��� �
�9

��%�  
  ���'"u�Y�"��  4%  �' �  K�(!�'�$-4(    ��%  '�

) ;%�V 4��� '�fS ���'0    �
7/0 )I  �%  `a
 � (- G   - 7  

%) EF�:"G    & 8/0  '� � G6�� ;��
 4% 4��� '�fS (

%"���    & 15/0  �%�V ���' �   0���� XN�F  <+ EF�: .�' �

SNb  ��:�    & 5/0 -    �
1/0-   0�Y�S  ,+ &  `9 � ;%�V ���'

� G6�� 4��� '�fS�-�%� ���� .�    ;����� EF�: �
�9

 �U2Y
 �  �� ,��� ��6��� .%�L 4��� G�� �9 0�Y�S  �6�

 )I  �%-G   - 7    &  EF�:18/0 -   )I  ;��
 4%- G    �&�% '� �

18/0-  �
3/0 ��
 ���'-h�# �%�V � �' �  0�(: )18  �
26 .(  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            16 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

257 

 

    
 4M518:  O��#�� %��;� ��� T��� %
H
�-  U,��
��� �  

!"#�$% '�� �
&��
 (���)*+ 

 4M5Error! No text of specified style in 

document.19:   E�5 T��� %
H
�-  U,��
�� � � !"#� $%  

'�� �
&��
 (���)* + 

    
 4M5Error! No text of specified style in 

document.20:  E�5 S>3 T��� %
H
�-  U,��
��� �  

!"#�$% '�� �
&��
 (���)*+ 

 4M521:  ��_�� %������ T��� %
H
�-  U,��
��� �  

!"#�$% '�� �
&��
 (���)*+ 

    
 4M522:  ��� T��� %
H
�-  U,��
��� � !"#�$%   �
&

'����
 (���)*+ 

 4M523:  T��� %
H
��� c-�5*	 ��>3% H��m�*S�  - 

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

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            17 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

258 

 

    
 4M524Error! No text of specified style in 

document.:  T��� %
H
� �
� n"� c-�5 %-   U,�

�
��� � !"#�$%  '�� �
&��
 (�� �)*+ 

 4M525:  T��� %
H
�D)o� ��5 ���
� X)�-� 28 c-�5  %

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

  
 4M526:  T��� %
H
�
��.#� S�,�$� c-�5� ����g� 4��; -  U,��
��� � !"#�$% '�� �
&��
 (���)*+  

������.� � ;��� ����. �p1 �"��� ���%*  

��@  ' ��Y� '��  �fI�-  %��D�";  &-����2  J. excelsa  

DF 0�� '� �  Y!
"o-4�I�    �&�% '�4-    �
4 +  �  
��' '�" ,� 

#D
"��  c��  ��P"��  a
 "N-7    �&�%  '�6-    �
2  �%  .;
  +

  4% 4R�
-4(�  L�%"����Y�6�  ���� �% X ��� -�    ���')% ��D�

  & 2  �� �� �
  ,���  ���6�-j    �%  �:�%  .(��- 7    K�
 


��' 0��",�  #D
 "��  c�� ��P"��  a
 "N-7    ��Y� �&�% �%

_
��� l& �%�
�  �� 4u '  4��� G�� �9 &  �6�    0�(: )27  

 �28 .(  

  

  

  

    
 4M527: %*�p1 ��h�� ��@"��S � *�h�� �J. excelsa   U,� ��

"-% 0�./#��1�* 

 4M528: %*�p1 ��h�� ��@"��S  �*�h�� �J. excelsa   U,� ��

��
�� � !"#�$%  '�� �
&��
 +*)�(�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            18 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

259 

 

 4�#$ 4��� ;-��� '�  '�fS ��� � '�fS ��: ���%

  0�(: )  �:  o"
�
  0��  �630    �31  ;S�2�  .(

����2-&  �� K�
 �% j- �6 �b'� � <��D��� � <��D� ��6

) 0��R '� 0��4.;
  ��: 4u '  (  

  

    
 4M5Error! No text of specified style in document.29:  

�>� �g$�%* �����@"� �����S �*��h�� J. excelsa   ����
�

 "- U,�% 0�./#��1�*  

 4M530: �>� �g$�%* �����@"� �����S �*��h�� J. excelsa 

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

  

 �,�34: �/��"� ���� ��,�H� �� ��h��*� S���@"� �o�� , SD���  

���  
���� ��pD ��
� 2�@"� ��h��*�  ���� ��pD ��
� 2�@"��� ��h��*�   �$"
� 4� n"�  

 '��(6  .� &  �b'�   '��(6  .� &  �b'�   '��(6  .� &  �b'�  

DF l�'�  Y!
" o- 4�I�  349569  7/33  687173  3/66  
1036742  100  


��' l�'",� #D
" �� c�� ��P"�� a
 " N-7  340610  8/32  696132  2/67  

 �
�� �7��� , qH�  

����%*  ��� ��� ���� 	
��
� ��  

���-t  D
 K�
 �%  � �  ,���\  & -�  ����� �^ �-_ 

  �9��  '�
��'  0��",�  Y!
"o-4�I�  ��Pc��"��  a
 "N- 7 

& \D
)-�  �����    =984/0�^ � -_    = �9��811/0  0�� � (

  �Y"Y!
 �DF-4�I�  & \D
)-�  �����    =967/0�^ �-_ 

  = �9��758/0& \D
 ' ��� .;
  ( -������  n�%�  9/0    ,���

��  4� �6�-7  0�� ' � �6�  �%�L ";  @�� �   �%�  G"9  ��"%

  .���26 4!@�D� �'�� 4�D�� '� K'  4��� G�� �9  ��Y��

) , '�(Y6 �2022(   ��'�a:�� �- ��k  ) , '�(Y6 �2022 �(

G"9  X�6  �%  4�  ��F  J�!@�D�  '�  �%  4���  G�� �9  ��"%

0��  &  ���U�
 �6�  
��'" ,�  #D
"��  c��  ��P"�� 

a
 "N-7  DF 0�� � �  Y!
" o  -4�I�  % ��%" ,�    �����  �6 4�

��  0��   n�% ;L��-  ���: �.  '�  @�S�  F�% 4��  0�� &   �6

!�  '�"�6'��  &' -%� �  %�F  ��(�Y��    4%  �(
  ���' �-7  

!�" �6'�  ���
 4% �-  I�� �  �";2  � �� �� �
    '� �DF 4% �H��

 �% ���U�
  ����6�  
'�%�   �%��%  ���:-7  b�
 ,�����" 4 

 �% ������  ���R"��    & -7  @�Y�S  .(��� �   @�� �6�  �% -�  

i� &  ���U�
  &  .#L�  � '� ;L�", �  ��&+-G  ) ��:10  .(

,�Y6��� G*% '� 4� '�$-t    ;6�#: ��R� �% �: ��6���

&  ;#2�  4%-��  %"7  ���-t    &  .b�S  ��0��c��  �"�6� �  

 4��� � ' ���V �6�  �:-��2 �  &-����2   -�  ��(� ��6��@ �    '�

G"9 m�L� 0�Y�S %  K'  4��� ��: ��"%"7  '��@ -o���6  

  0��J��U��  ��:�aY6 ��  ;
  �  2%"�'�    4� ��' �  o6 �%

 -7  ���% �% O#
������  0���6�   �D�� & �6�    '� J��U��

@�  4%  .;
  �&�2@��  �� ".  6��  '�  J��U
";  0���6�  

  '�  ��: ���U�
 -7  Y�  4!@�D��, �
  ���  ;: �  '�i�� -t 

0�� &  .b�S �6-,�2( ) �:�%7( .  

'�����
�  	����� ���� ��

� %
��  

c-�5��� 1�
����#%  	�� ��

� %
�� ��� ����  

���-t  & m�U
'  .L �S 4� � � ,���-����2   K'  4���

450    �q� �S � ���2800    ���  �-'� \D
 &  )I  �% � ;
 - G  

 �  o�  4���  '�fS 0�Y�S  m�U
' ���:%  ."���-7   0�Y�S 

m�U
'  '� 4��� '�fS  800    �
2300  �: ��6���    `a
 �

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            19 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

260 

 

% m�U
'  '�"G    & 2500   ����    G6�� ;��
 4% 4��� '�fS

��-�%�.  ���2Q ��  ) , '�(Y6 �2017  (  ' K'  4��� '�fS  

'�  ,�H�&  �'�$   ���U
'  ���S '�  1100    �
1700    ��� �  

%"���-7    o� �
K'  4��� '�  '  m�U
'   1400    �
1500    ���

  �-'� \D
 & l' )�    .�����%�D� ���;�    G6�89  ����2Q �

, '�(Y6 �  G6�89 �%  �^�S  ��  '
'�% 4% , �
�  ���
�6�  

 ��U
'  �&�%  '�  K' �  1100    �
1700  ����    ������  4�

  <��D�  G�� �9-7  ����-�'  '�  4��� �;
  '���  ��6

;2� � g�%��    4("@�S '�  G6�89 '�  �^�S
'�%�  G�� �9  

4��� K'  
� �&�% '�"	�
� )263  �
3317   \D
 &  ����

�-'�  (�'��  
'�%�    .;I�� ' �L'�   )I  �% �^�S G6�89- G  

m�U
' � � G6�� K'  4��� '�fS 0�Y�S �-�%� .  

c
""J �    &  m�U
' -7  �  4�  ;�R���� �
   4R'�  �%

���'�%  �  J' �S �  V�
  (;%�$'  ' ���)"�  ��2�"o    4�: �

Y6  � ' �  ��:�%";   )I  .;
  , � �I-G    G6�� �%  m�U
' 

 )I  ����- G   )I  � '�� J�:- G    .;
  � �Y6 ��% l&� J�:

 -7 c
""J �   ;%�$' ' ��� �% J' �S 4R'� G6�� �% � �Y6

V�
"  ��� 4�  �% �� �
  J���U
'  '� K'  4��� '�fS G6��

  n�%) �:�% ' ���V 15    �33 .(    �% �i� 7-  &  ����� G6�89

��"4H  )  , '�(Y6 �  ,��&�  �"��
2010H�'�9  �("�-,�    �

� ���  )2009�(  ��W��  ) ����2012(  �  �b-��   , '�(Y6 �

)2020�' �  �'��&�
  (.  K'   �  J���U
'  '�" ��#��   ' �� 

%"���-7  ,��� 4� ;
  '�fS �: ���6�-O  �%"4�    '�-7 

 �%��% �;
  J���U
' -7   )I  �%-G  � '� m�U
' "���#��    7Y^

' ��� ��� G6��� � �%", ) � ���)I  l'�%����� )I  .-G  

� G6�� � �Y6 4% l'�%"&�  %+�  :���  ��� & �  �9"-7�
   '�

 ���  �'��  '�  h�b�eF  �
n�%  J���U
'  '�  	L �  ,��F'�

 �: ,��2%�
-O  ���%�   �%  '�  4��� �:'�6� �" 6� �    ;#2�

4��� 4%�6�  �9  m�U
'  '� 	L �"-7�
  ��� 4��  �  � �
n�%"&�  

%+�  %"����  � o6 �I ��' �� ���  )2    �28 .(  4��� K'   � 

& ;%�$' 4% 4� ;
 -��  �� �  �6 "O    j�F�"���&�    4� ;
 

 �9  J���U
'  '�"-7  @�  4%".   ���Y�  ;%�$'  �  ,��%  �����

 �:-O   �% _
����    .�' �� ��R� K'  4��� '�fS- 7  ���-t  

u�
"�  �9  J�!@�D�  �����-4  .��R '�  ��: ��H� �6�   K' 

+-,N  �)L ,��
  '�-7   K'  ,��F'� � �!
 7-���"% 4� ;
 

� J���U
'  '�  ' K'  4��� �'�+� & �" ���  )2300    �
2400  

4a
 �$��� '� � �-'� \D
 &  ���'�6��� ����� ��� (  )28(  .

K'  4���   �9  J���U
'  '�"-7  ;@�F�  ;��  4%�6�    &  ��%

#L".   Q 	DL"&�H��   ��' � ���Y� '�fS 0�Y�S  � � � �P � 

)3    �34  .( )I  �%-G  :  �b'� "_    &  �
n�%)30    (�b'�

4��� '�fS 0�Y�S   K'    )I  ;��
 4%-G  : '� �"_    �
n�%

  & 40    �
) �b'�120  ��
 (�b'�-h�#  � ;%�V�����.  '�    �$���

�9"-7  : 4� ;
�"_  ��Y��  @� 4% ��' �".    �'��� � '�#�

4% �$��� &  ���U�
 & '��I �� � '��I � 	
�� , ��� -���    & 

  4% ,����
 4�:�� ,��&-7   � �!
 � ;
  ��: �' � �$���

&-���  
'�%  �'�� 4�D�� '� K'  ,��F'� & �    ��: 	DL

�
 &  .����%�  �- ��  : �  J���U
'  '�"_�6 �  4%  ���
  oQ'

  ���2���  O- �:  &  �:��  4�  K'  4���  ��Y�  '�fS

o� � ��2% ,��%  �FN��
 � �6���-�' y�F ,��% �Y�

  �'�� ��Y� �$��� 7-  ��
��
� �' �:� ."@� 4% ��  �;
 

� ' �L 	DL � d�!
��" ���   ;b�I K'  4��� 4H"�� '� �

��'�+  ;
� 4%   '  ���"%  G-�'� X�$ &  .�� - ��   J'�L �

'��&�
 � l&�
�  �� '�"O�6� ���
 �  ��*b �  -(�  

�-��  ��Y� �
 &  ��6�   '� ' ���
  _R�� 4� ;
  K'  4���

 -7  ) ;
  ��: �$���28�� .(���R�  ) , '�(Y6 �2020  (

@  �"�-,��2��  )1972: '�  '  K'  4��� '�fS ("_�6 �  

���
�9 � ��
� �*Y6 �^�S G6�89 �% 4� ����� l' )� �6� 

�' �.  

%"���-7    '�  K'  4���  '�fS  0�Y�S   J��R

�-�"I �cR    �  <�Q  �  0�Y: �-�"I �cR  J��R '�  7-��Y�  

L�: 0�Y:��  L�: <��R�    v�: ��: ��6���  ;�R '� .

@�Y:�  @�  4%".   G%�
  *#
 �<��I+  ��Y�"�  ��Y��    J'�b

���"��  �� '� �"4H  '�������    ;%�$'  '���" O�6�   ��F �  

%"���  ;
   )4  �8  �33    �36 .(  G6�89�6  �  , '�(Y6 � �
 

)2010��:�F � (-`  ) , '�(Y6 �2019(  %"���-7   o� �


@�Y:  4�� �  ;�R  � �%   '  '��(6  '�  K'  4��� �  I�!� �  

  .�����,��-    )I  ;��- G    o� �
K'  4���  @�Y: ;�R '� �  

  �"V�
  '&�
 �% 4�� � ;�R-	  �L " o  �& '� ��F"7  �Y�  ���2� �

  4�c
  4%  �H�� ""�  �  '�-�8�  �  y�F���:   �:  4�-O     '

 4���  '�fS  � �%  �"�2  ���&�
 , '�(Y6 �  � 8��@��e��  .

)2013
'�%  �%  (�  �'-�����6�   4�  �����  , ���  K' 

 -4����  � � �I .(: 4%�   V�
  ;�
"�  I �cR ;�R"��-   ' �L

4% ��' �'�$-4(  %  K' "���  4�� � '��6�  L�: ��    � 0�Y:

%�Q�   � �6�{���:  4�� � '� ��6�  %��R�   0� ��� ,+ '�fS

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            20 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

261 

 

�"�;2   -,��  @�".  ��% .� �� &  �
 �I  ' ,+�F��:��  %" ��� 

�� 4%.�   ��2� �   % � 7�2� � g�%��",�   4�� � 4� ���: ��6 �  

@�Y:��  L�: �  %�Q � �  �' '�-�����6�   hn�Y!� K'  	U
��

 ' ��  ����  �9"-7    ' ���
  �  ���%���2�  	� �R    '�-7  

��Y� J��R    0�Y!� ;
  @� 4% � ".    ;#2� 4% ,��% �
��


:"_  %��R�  @�S '� �;
  4�I��' �L ���U�
  �'�� ��Y�"  4(

%��R ;�R '��    � �  � ,�2�  ���
 ��
n�%  J' �S 4R'� �%

�*
 _#
-_  %  &  �"7   ���
 7�I'�6�   &  .;
  ��: K' 

� .� ��-��  �")  �Y
 � K'  ,��% ��29���
-.   -7    4% 4���

 4�#R�6�    .;
  �
��
&   �
�  �-��  H�'�9"�-,�    �

) , '�(Y62009% ("���-7    '�  ' K'  4��� '��(6 '� � �!


%�Q  ;�R�  �& �� �"��  @�  ,����#���  .�����".  �b  �  

� � �I� %�Q ;�R '� K' � '� '�� ' ��� '�I�  '-�I� � %" ,�  

�  �i�  4%  .�������
'    �(-~�@��  ;:�
  4��   ��29'��

  �%�Q ;�R '� ���+ �� � �I ��b  ."@� �K'  ,��F'� ,��%

;�R '� ����-�' ��I�-'� '�� ' ���  �-& ��:�% 4�� ��6�  

 �R �-�
 &  ���"% �%�Q � �%��RJ�    7-  .;
  �-�"I �cR

4%  �V �-�8    '��  G%�
  4-� &  4� ��-&  �  O
��� J���U
'  '�

&  '�  �":'�F�  G6��  ,��2�� -��%�   '�"2%   ;
  �����

)28@�S  '�  .("4(  ��W��   )  ����2012(�  %",�    4�  �����

 4�� ��6�   � �FN��
 �$��� '� ,�: 	L � ."@� 4% �%�Q

 ��*b �  � �)"   ,��% ��� � �":'�F G%�
 J�� ,��% ���"%

��  '�  �"4H  *#
"�  %  v�!
  �"����   ' ��   �:-O   ;*


�'-��  �%��% ;
 -7  % ��: � o� �
 �% K'  ,��F'� �   ��Y�

� '�fS �H�+ '�� - ��%�    ��f
 '� �^�S G6�89 t-��� �% 4�

;
   .�%  �9-4  ���-t  % '�fS ��R� �% �^�S G6�89"���    '�

 4�� ��6 �  <�Q � 0�Y:�    K'  4��� '�fS��Y
 '�  �R�J  

�-�"I �cR  )  , '�(Y6  �  K�"�"�  .���  ��6���2099( �

���2Q ��  )  , '�(Y6  �2017(    �Y$�I�  � '�F'�+�    �

) , '�(Y62020� (")  ��
 '�" J��    4��� '�fS ��F  ' K' 

��Y
  '��    J��R�����  l' )�   �^�S  G6�89  �%  4�

  .�' �  �� �*Y6�)  , '�(Y6  �  � 8��@��e�2013%  (",� 

%��R ;�R '� 4� ���: ��  6"�  �9-4  
' �    ��� ��6���

�c� �^�S G6�89 �% 4�-J� �' �.  

c-�5��� @;��.%  	�� ��� ���� ��

� %
��  

���'�%  �&�%  '�  4���  '�fS  0�Y�S �  300    �
800  

�"�����   )I  �%  .�' �  ��R�- G  �", )  ���'�% �   0�Y�S 

 )I  4���  '�fS-G  ��
  ���'  ,+  &  `9  �- h�#   �%�V�    .�' �

)���
�  )  , '�(Y6  �2013
'�%  '�  (�  ��%
��: 4���  � 

K'  (J. excels) % ,��2��9 ,��2P��% '�",�    '� 4� �����

  4�n�
  l'�%220  -  120  �" �����    4���  '�fS  0�Y�S 

 )I -G  �� - �%�  .�' � �� �*Y6 �^�S G6�89  �%  4�    t-���

  4�  � �  ,���% "G�
-7  4���  '�fS  0�Y�S   K'     �% � 

�$����  ��� �%�  9    �
16  ���
 4R'��� ��   )I  �% .;
 - G  

����  %"G    & 16  ���
  4R'��� ��    4���  '�fS  0�Y�S 

  G6��-4�I�  )���
  .;
 �  )  , '�(Y6  �2013  �q� �S  (

G�� �9    4���   '  K' � '� ��$��    �% �
  �Ub J' �S 4R'�

13  ���
  4R'��� ��  <�$��  '��
-7    0�
  .eI l' )�

  ,�"% � ��������: �   )I  �%-G   4��� '�fS J' �S 4R'�

� ����� K' � ���� 4�D�� '� K'  4��� '�fS 0�Y�S  .

 
�!@�D��   )I  �%- G    �
 m�U
' 2300  '� \D
 &  ���-�   )I - G  

��-�%�   &  4% ,+ &  �!% �� �   )I -G    '�fS 0�Y�S  m�U
' 

&  4�: �  G6��  ,+- �    &  �
n�%  J���U
'  '�2300    &  ���

'� \D
-�  �:-O ����- ��2#Y6 m�U
'  �% 4�� U���   �' �

�")  %���  �����-;  Y(
".  ���& 4F�P�  �"��   ����:  �% .

  4%  4R�
-4(�  ���26��  �  	U
��  �$���  '�  K'  4��� �  

�'-G  @� 4% �' �" .    '� J' �S 4R'� G6���J���U
'    4R'�

V�
 J' �S"�   )2%�-  ��W� .�' � 4��� G�� �9 ��' �    ����

)  , '�(Y6  �2012(    '��6' )
' �    4R'�  ,�
 �F  ,��
 

  4�n�
 O
���  J' �S8  ���
 4R'��� ��  �  )  0�68  (  '�

  ��-�I+�$����  @�
 O
��� J' �S 4R'� �%"4��    &  ��Y�30  

���
 4R'��� �� �2� � K'  4��� '�fS _
���  '��.  

c-�5���  �� 	7
�	�� ��,� ��� ���� ��

� %
��  

�����  ��% \D
 EF�: 4% 4��� �
�9 �    ���'  ��%  '�

) ;%�V 4��� '�fS0    �
07/0 )I  �% `a
 � (-G   -7    EF�:

%)"G    & 08/0% '� � G6�� ;��
 4% 4��� '�fS ("���    & 

15/0  �%�V ���'�  �&�
 4% 4R�
 �% .�' ��   4��� ,��% M�%

�kY6 � K' "7  
 '�I�"��  ����",�    �'�� 4�D�� \D
 '�

@�D�4!   )I  �%-G  ��%  \D
  EF�:  ' ��� �   4���  '�fS

�  G6���-�%�  .�%   )I -G  c��"�  ���R  EF�:�  �9- G  

��"O&-;2    & 18/0    �
20/0    '�fS 0�Y�S -7     ��%  4���

% '� � ;%�V" G    & -7    �
 ' ���22/0  % '� � G6��"G    & 

 -7   9  G6��  ' ���" �  �� ���  .���R  EF�:�  �9- G  

��"D� (GEMI)  #:"4   4% NDVI  ��� '� ��  ����%-42   ,+ �%

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            21 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

262 

 


�2S  & ";   ��Y��  �R  J �V  4%�    '�  �  ;
  ' �'�F�%

���-42  �
 �%-�  �� .� ��"D�  %"���  V�
 ;�
" �    ;*@ y�F

�  ' �L��"��   9)"���  ��
'�  �-�;  1992 ����  .(-�  n�%�  

  EF�:NDVI  �)�  � �� )-j    4%1,���  (+  ���6�

.��R�6�  � '�%�   ��
  �  ���  �$���  ��-����-�  �9"-7    �

  ���S)  EF�: ;#q�02/  +�
  04/  (+,��� ���6�   G:�9  

 4k�F'��   s�� �' &   �-���� �  �)� -j  %) �Ub 4%" 7  01/-   �


01/,��� hn�Y!� (+  4�6�% }�D
 ���6���
� �  4
�� �   -�  

I�%�  )  ;
 20)  , '�(Y6 �  �I�%�b  .(30  (�")    4!@�D�  '�

EF�: &  ���U�
  �%   '  K'  4��� '�fS ��F NDVI   '�

����-�  16/0    �
26/0    �^�S G6�89  �%  4� ����� l' )�

� �*Y6�  ���  K�
 �%  .�' �-t  �9  EF�:  &  .b�S-G  

���R�  ��"O&-;2 (GEMI) �  g�#��
 ���:    4�  4���

�$���  '�  K'  �  �fI  �% �  %  '�fS  &�%" ����    4�: �  �  �%

 )I -G  � G:�9 � o� �
"6� �   4�
�� K'  4��� '�fS & 

����:) , '�(Y6 � G*#� �' .2010� (")  %",�    4� �����

0����6�  4LN� o"��2� <��I+ 4% ��% 4� �  � �% K'  �����  

  4�2% � ��
 4%-4   4k�F'� ��-� �- �'��� ,��F'�  ���2"� �6

�� �% 4�"4H   � �*Y6 �^�S G6�89�  �' �.   )I  �%-G  ����- �  

EF�:�6�  )  ��:  }Nb  ���
  ;#2�  EF�:MSR  �  (

�U2Y
  ;������  )  ��6���  .%�LVARI  '�fS  0�Y�S  (

 )I  4���-G  �%�V ���' �% 4� �  '� � G6�� `a
 ��    ��6���

EF�: .�:  �U2Y
  ;������  ) ��6��� .%�LVARI �% (�  

��e
-�  RGB   -�   ��'�  & ;
  _
���- �  %�L G*% .� �% .  

$ ��6���"s  $��c����(@ "2�  �6' �� .��:)�  ��' �  %+ ��  

� '�� ()��L � )#
 �  {� .���"4U   )I  ,+ |�F-G    G:�9

�"6� �  V�
 ;�
"�   �:- �  �R�   � '� � ;
 " 7  c
 0�S"" J � 

� X�b  ' '������@� 4% .".  
�2S";  �R 4%�^ 4% o���  

�DF�  EF�:  �U2Y
  ;����� �  )  ��6���  .%�LVARI  (

 �%�  �9-G  G:�9  �"6��   �: '�-O  ;��*^�6�    s��*�

�R�    &  ��Y�10٪  ;
   .����&  &'  4�-%��    .L �S  �%


�2S";  �R J �V  4%�  � �'��"&�    ;
 -7    _
��� EF�:

)  ;
 13  4%  4R�
  �%  .(-4(�    G*%  �  0�*�F  ,��
��:

@�Y:�    ����  ,�H�&  ,��
 �  �U2Y
  .
��u+   (G*9 �6) 

EF�:  ��' �  '�#Q  �  ���  �4�  �, '�%  �����  n�%    ;�����

 �U2Y
 �  )  ��6���  .%�LVARI�  (� �� �
  �R-)�- 7  �
-�  

EF�:�6�  '�� &  GH�
�  � ' �L"��.  EF�:    XN�F  <+

SNb  ��: 0�����(MNDWI)     & 5/0-    �
1/0-    ;%�V ���'

�  G6��  4���  '�fS  0�Y�S  ,+  &  `9  �� -�%�����  .-�  

U���  SNb  ��:  0����  XN�F  <+  EF�:  � 

(MNDWI),������6��  �9-�� �6�   Q"%+��   y�F ,�kY6

�  G:�9  �" 6��    �-����  �,���  ;#q����6��   ;
  <+

)18    �36(.    ;:�
  �  4�D��  ,��%  ����26��  ."@�  4%

  ��29'�� 4� K'  4��� �(-~�@��   �(�F 4% ������   ;
 

  '�fS-7 ���� '� 4���-� U���  0���� XN�F  <+ EF�:

SNb  ��:�  
 .%�LR�"4  ��� .;
 -t   -7  ��� �% G6�89- t  

Y�
' ��" �  %&  �"��  )2012��:�F  �  (-`   , '�(Y6  �

)2019   '  K'  4���  4�  ((�F���29  I�!� �  ����  �� 

�' � ;�%�D�.  

%",�  '-^� �  %  O% �'"7  c�� "�6��  ��"D �    �

`(����  .Y!@ 4�6  (Y�  ���
 �   �%�  2U
 "�   J �6���

�"� ��  & ;
 - �  
��  '� " o�2 �6�  #$"!�  @� 4%".  �9-� �-  

& .� ��-�2��  �S �  �L��
-7  ��2#Y6 O% �'�  �")    '� 4P


��
  J�!@�D�"j  � J�!@�D�  '� 4P �-���"j   Y����� �
  

!DL�    .���:  d�I&   �
�  �-��    4�  ;
  ���  4%  �&n

0���6�    '� ��: 4u ' -7   �: ������ '� O�I 4!@�D�-O  

�'-6��� �    �$��� � �% � ;
  v��b 4!@�D� �'�� 4�D��

�-��   �%-�  � 4��� �% 4�D�� ��P '�  ' ���+"6� �    ,��&+ 4%���

� �
 ���", ) !#
"; H�
  ' 0��"� .  

  

  

 

References  
1. Alijani, V., S.M. Moein Sadeghi, M. Namiranian & R. Akhavan, 2020. Determination of the Optimum Plot 

Size to Study the Spatial Patterns of Juniperus excelsa Trees (Case study: Atashgah, Karaj). Journal of 
Environmental Science and Technology, 22(7): 113-123. (In Persion) 

2. Azizi, G., I. Robertson, M. Karimi & M.M. Abadijou Ravari, 2020. Relationship between Altitude and 
Juniper Genus Tree-Rings Width Case Study: Juniperus Habitats in North of Kerman Province. Ecology of 
Iranian Forest, 8(15): 115-127. (In Persion) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            22 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


�������  	
��
� ����  ) ���Juniperus excelsa M.Bieb. (�� ������� ... / ����%.�   ���M.� ,  

  
 

263 

 

3. Daghestani, M., M. Zanganeh & M. Taheri, 2017. Investigation on quantitative characteristic and soil 
properties of Juniperus excelsa M. Bieb stands in Tarom Zanjan. Forest Research and Development, 3(2): 
175-190. (In Persion) 

4. Esfanjani, J., A. Ghorbani, M. Moameri, MA. Zarechahouki, A. Esmali Ouri, A. Mirzaei Mossivand, 2020. 
Prediction of distribution of Prangos uloptera DC. using two modeling techniques in the southern rangelands 
of Ardabil Province, Iran. Journal of Rangeland Science 10(2):137-148. 

5. Fatemi Azarkhavarani, S.S., M. Rahimi, M. Tarkesh & H. Ravanbakhsh, 2020. Modeling the potential 
distribution of Juniperus excelsa using environmental factors in Alborz Mountains. Environmental Sciences, 
18(2): 237-254. (In Persion) 

6. Gašparovičová, P., M. Ševčík & S. David, 2022. The Prediction of Distribution of the Invasive Fallopia Taxa 
in Slovakia. Plants, 11(11): 1484  . https://doi.org/10.3390/plants11111484 . 

7. Ghadirian, O., M.R. Hemami, A. Soffianian, M. Malekian, S. Pourmanafi & M. Amiri, 2019. The prediction 
of Persian Squirrel Distribution Using a Combined Modeling Approach in the Forest Landscapes of Luristan 
Province. Iranian Journal of Applied Ecology, 8(1): 47-58. (In Persion) 

8. Ghafari, S., A. Ghorbani, M. Moameri, R. Mostafazadeh, M. Bidar Lord & A. Kakehmami, 2021. Habitat 
potential modeling of Thymus kotschyanus Boiss. & Hohen. in the northern of Ardabil Province rangelands. 
Journal of Rangeland, 15(2): 195-213. (In Persion) 

9. Hall, J.B. 1984. Juniperus excelsa in Africa: a biogeographical study of an Afromontane tree. Journal of 
Biogeography, 11(1): 47-61 . 

10. Jorgensen, N. & M. Renz, 2021. Assessing the performance and accuracy of invasive plant habitat suitability 
models in detecting new observations in Wisconsin. Invasive Plant Science and Management, 14(4): 214-
222  . https://doi.org/10.1017/inp.2021.27 . 

11. Kakehmami, A., A. Ghorbani, M. Moameri & S. Ghafari, 2021. Evaluation of land use changes in Ardabil 
province using satellite image processing. Iranian Journal of Range and Desert Research, 28(3): 537-550. (In 
Persion) 

12. Karami, P., Shayesteh, K., & Hosseini, S.M. (2018). Identify the habitat corridors of wild sheep (Ovis 
Orientalis) in the context of the landscape based on the theory of electrical circuits (Case Study: Lashgardar 
and Golparabad protected areas). Journal of Animal Research (Iranian Journal of Biology), 31(3), 316-330. 

13. Kaufman, Y.J. & D. Tanre, 1992. Atmospherically resistant vegetation index (ARVI) for EOSMODIS. IEEE 
Transactions on Geoscience and Remote Sensing, 30: 261-270. https://doi.org/10.1109/36.134076 . 

14. Khoshnevis, M., M. Teimouri, M.H.S. Hallaj, M. Matinizadeh & A. Shirvany, 2019. The effect of canopy 
and its geographic orientation on seeds germination and survival of Juniperus excelsa seedlings. Iranian 
Journal of Forest, 11(3): 363-371. (In Persion) 

15. Klippel, L., P.J. Krusic, R. Brandes, C. Hartl-Meier, V. Trouet, M. Meko & J. Esper, 2017. High-elevation 
inter-site differences in Mount Smolikas tree-ring width data. Dendrochronologia, 44: 164-173. 
https://doi.org/10.1016/j.dendro.2017.05.006 . 

16. Livingston, R.B. 1972. Influence of birds, stone and soil on the establishment of pasture juniper, Juniper 

communis and Red cedar and J. virginiana in New England pastures, Ecology, 53(6): 1141–1147. 
https://doi.org/10.2307/1935427 . 

17. Maghsodlonejad, M., S.H. Shataee, H. Habashi & M. Babanezhad, 2013. Spatial and statistical analysis of 
quantitative characteristics of Juniperus stands in Chahar-bagh of Gorgan regarding to topographic and soil 
features. Iranian Journal of Forest, 5(2): 195-206. (In Persion) 

18. Mahzooni-Kachapi, S.S., P. Tahmasebi, A. Ebrahimi & M.H. Jouri, 2023. Evaluation of the ability of 
different algorithms and visual interpretation of Google Earth images in the separation and classification of 
plant ecological units. Journal of Rangeland, 16(4): 745-764. (In Persion) 

19. McFeeters, S.K. 1996. The Use of the Normalized Difference Water Index (NDWI) in the Delineation of 
Open Water Features. International Journal of Remote Sensing, 17: 1425-1432. 
http://dx.doi.org/10.1080/01431169608948714 . 

20. Milios, E., P. Smiris, E. Pipinis & P. Petrou, 2009. The growth ecology of Juniperus excelsa Bieb. Trees in 
the central part of the Nestos valley (NE Greece) in the context of anthropogenic disturbances. Journal of 
Biological Research-Thessaloniki, 11: 83-94 . 

21. Mohammadi Moghaddam S., A. Ghorbani, H. Arzani, J. Azizi Mobser & R. Mostafazadeh, 2022. Modelling 
Above ground net primary production of Sabalan rangelands using vegetation index and non-linear 
regression. Journal of Rangeland, 16(1), 33-51. (In Persion) 

22. Mohammadi, M., Z. Jafarian, R. Tamartash & M. Kargar, 2022. Prediction of Plant Species Biodiversity 
using Generalized Linear Model (GLM) and Boosted Regression Tree (BRT) in Eastern Rangelands of 
Mazandaran, Journal of Rangeland, 16(3): 468-480. (In Persion) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            23 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html


 ��,� :\]]]#
]]]�18 ���.5 :2 :1403                     
  

 

264 

 

23. Momeni Moghaddam, T.M., K. Sagheb Talebi, M. Akbarinia, R. Akhavan & S.M. Hosseini, 2012. Impact 
of some physiographic and edaphic factors on quantitative and qualitative characteristics of Juniper forest 
(case study: Layen region-Khorasan). Iranian Journal of Forest, 4(2): 143-156. (In Persion) 

24. Naghibi, S.A. & M,  M. Dashtpagerdi, 2017. Evaluation of four supervised learning methods for groundwater 
spring potential mapping in Khalkhal region (Iran) using GIS-based features. Hydrogeology journal, 25(1): 
169. (In Persion) 

25. Naghipour, A.A., M.R. Ashrafzadeh & M. Haidarian, 2021. Assessing the potential distribution of Juniperus 

excelsa M. Bieb. under current and future climate scenarios in the Chaharmahal va Bakhtiari province, Iran. 
Scientific Reports in Life Sciences, 2(3): 8-17. https://doi.org/10.22034/srls.2021.537634.1020 . 

26. Otto, R., B.O. Krusi, J.D. Delgado, J.M.F. Andez- Palacios, E.G. Del-Rey & J.R. Arevalo, 2010. 
Regeneration niche of the Canarian juniper: the role of adults, shrubs and environmental conditions. Annals 
Forest Science, 67: 709-719 . 

27. Özkan, K., S. Gulsoy, R. Aerts & B. Muys, 2010. Site properties Crimean Juniper (Juniperus excelsa) in 
semiarid forests of south western Anatolia Turkey. Journal of Environmental Biology, 31: 97-100 . 

28. Pourmajidian, M. R. & M. Moradi, 2009. Investigation on the site and silvicultural properties of Juniperus 

excelsa in natural forests of Ilan in Qazvin province. Iranian Journal of Forest and Poplar Research, 17(3): 
475-487. (In Persion) 

29. Ravanbakhsh, H., M.M Mohajer & V. Etemad, 2010. Natural regeneration of woody species in woodlands 
of southern slopes of Elborz mountains (case study: Latian watershed). Iranian Journal of Forest, 2(2): 113-
125. (In Persion) 

30. Rostamikia, Y., 2012. Study on The Structure of Juniperus excelsa Beib. Stand in Khakhal Protected Forests. 
Journal of Wood and Forest Science and Technology 19(4): 151-162. (In Persion) 

31. Saberfar, R., S. Falahatkar, S.H. HosseinKia, 2018. Analysis of Vegetation Indices Change in Sensors of 
Landsat Satellite (Case Study: Persian juniper fields of East Golestan National Park and Ghorkhod Protected 
Area). Natural Ecosystems of Iran, 9(1): 71-90. (In Persion) 

32. Sarangzai, A.M., A. Ahmed, M.F. Sidiqui, S.K. Lochari, M. Akbar & A. Hussain, 2013. Ecological status 
and regeneration patterns of Juniperus excelsa foresta in north-eastern Balochestan. Fuuast journal biology, 
3(2): 53-61 . 

33. Sedighi, F., K. Taheri Abkenar & A. Heidari Safari Kouchi, 2020. Effect of physiographic factors on 
quantitative characteristics of cypress (Juniperus excelsa M. Bieb) trees (case study: Spiro cypress habitat–
Damghan). Forest Research and Development, 6(1): 29-42. (In Persion) 

34. Sefidi, K., Y. Firouzi, F. Keivan Behju, M. Sharari & Y. Rostamikia, 2018. Quantification of spatial structure 
of juniper stands in Kandaragh region. Iranian Journal of Forest, 10(2): 207-220. (In Persion) 

35. Stephan, J., C. Bercachy, J. Bechara, E. Charbel & J. López-Tirado, 2020. Local ecological niche modelling 
to provide suitability maps for 27 forest tree species in edge conditions. iForest-Biogeosciences and Forestry, 
13(3): 230  . https://doi.org/10.3832/ifor3331-013 . 

36. Wu, H., S.B. Franklin, J. Liu & Z. Lu, 2019. Relative importance of density dependence and topography on 
tree mortality in a subtropical mountain forest. Forest Ecology and Management, 384: 169-179. 
https://doi.org/10.1016/j.foreco.2016.10.049 . 

37. Xu, H. 2006. Modification of normalized difference water index (NDWI) to enhance open water features in 
remotely sensed imagery. International Journal of Remote Sensing, 27(14): 3025-3033. 
https://doi.org/10.1080/01431160600589179 . 

38. Zhang, M. G., Z. K. Zhou, W. Y. Chen, J. F. Slik, C.H. Cannon & N. Raes. 2012. Using species distribution 
modeling to improve conservation and land use planning of Yunnan, China. Biological  Conservation, 153, 
257–264. 

39. Zhou, Y., P. Peng & G. Wang, 2022. A multimodal species distribution model incorporating remote sensing 
images and environmental features, 1-20 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            24 / 24

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.5.3
http://rangelandsrm.ir/article-1-1201-en.html
http://www.tcpdf.org

