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Abstract Article Info 

Background and objectives: Rangeland fires have devastating effects on the 

landscape, performance and services of rangeland ecosystems. Despite the efforts 

of experts, decision makers, stakeholders and government agencies in recent 

decades to reduce the effects of fire, its number and related economic and human 

losses are increasing worldwide. One of the most important measures to reduce the 

damage caused by fire is to predict and prevent the occurrence of fire, which is 

based on determining the fire prunes. The purpose of this study is to identify and 

determine areas sensitive to fire in the winter rangelands of Mohammad Gholi in 

Arak city of Markazi province. 
Methodology: The studied rangelands with an area of 3100 hectares with arid to 

semi-arid climate are located 15 km southeast of Arak city in Markazi province. 

The altitude of the region is 1900 to 2500 meters (a.s.l) and the average annual 
rainfall is 225 mm. The thermal extremes of the region are -11 (February) to 35 

degrees Celsius (August). In order to zoning the fire risk prune in the region, 9 

factors of slope, direction of slope, altitude, geology, land use, distance from the 
road, distance from the waterway network, soil science and vegetation percentage 

were used. Fire events were considered as a basis for predicting future fires. Non-

fire areas were also identified and selected. For backup zoning and fire prediction, 

two support machine models (SVM) and random forest model (RF) were used.  In 

order to evaluate the results of these models, the statistical indices of coefficient of 

explanation (R2: correlation between observational and estimated data), the square 

root of the mean squared error (RMSE: deviation of predicted values from observed 

values) and efficiency coefficient (CE: coefficient of efficiency: between infinite 

negative and 1, the closer to one indicates the higher the performance of the model 

in forecasting) was used. The output of RF and SVM models is between 1 and zero, 

which is divided into 5 (floors) of the area with very low to very high fire hazards. 

The models will identify the most important variables affecting the past fire and 

then zoning the fire risk in the region. 

Results:  Vegetation, direction, slope and altitude variables had the greatest 

impact on fire, respectively, and the variables of geology, land use, distance from 

the road, distance from the waterway network and soil science were removed from 
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the modeling process due to inappropriate and insignificant coefficients. Were. 

The most sensitive slope floor in case of fire is 12-25% and above and floor 8-12 

has the lowest fire incidence. Also, the highest fire occurred at an altitude of 2100-

1900 meters and the lowest at an altitude of 2500-2400. In terms of direction, the 

southwestern and southern slopes had the most and the northern slopes and the 

non-sloping direction had the least fire events. Vegetation, by providing the 

necessary fuel, has shown the highest incidence of fire in the coverage of 50-75% 

and the lowest in the coverage below 25%. According to the results of the 

implementation of the models, the support vector machine model with a 
coefficient of efficiency of 0.86 and an error of 3.55 in the test phase is a more 

accurate model in this study. The results also showed that in terms of fire risk, 

11% of the rangelands were in the very low category, 16% in the low category, 
35% in the medium risk category, 17% in the high-risk category and 21% in the 

very high-risk category are located. 

Conclusion: High slopes and heights with maximum vegetation (suitable fuel 

source) in the area and lower grazing intensity have the highest incidence of fire. 

While in low cover due to insufficient fuel and in low slopes due to change of 

Rangelands to agriculture, fire is less likely to occur. The area to the south also 

provides suitable fuel for the fire by receiving more solar heat, dominant cover of 

Astragalus and dense cover of annual grasses. Among the selected models, the 

vector support machine model had better performance in zoning and fire risk 

prediction than the random forest model, which is due to its ability to integrate 
many input variables without changing them, and establishing nonlinear 

relationships between variables identifies effective factors and can provide 

valuable information for fire control and prevention to rangeland managers. 

 

Cite this article: Veysi, R., B. Fattahi, S. Khosrow Beigi, 2022. Predicting and preparing a risk map of rangeland fires 

using random forest algorithms and support vector machine (Case study: Arak rangelands). Journal of 

Rangeland, 16(1): 413-426.  

  
  © The Author(s).                                                          DOR: 20.1001.1.20080891.1401.16.2.13.7    

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

 

  

 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


      
 

415 

 

  

  

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

 -$.���� ��#�� (0��� -$����, �	��� :�#��� �2!$��) 

 

�4�� $5�1 7�8$�& �$��9�*2 7� ����4� <�2�2
 

  
1.  .����� ���	
 ���	
 ��
���� ����� ���
 � ����� ����
 �� ���� �!"���#�
 �$"� �%��$"�& !'(���� 

2 . �*'+�
 �����'������ ���	
 ���	
 ��
���� ����� ���
 � ����� ����
 �� ���� ������ �%��,
 ���- "����.%�. ����"  :0
��fattahi_b@yahoo.com 

3 .2��� .����� �3�"� �!4&�
 ��.%� !"��4�5�6 � ����� ����
 7& �"��� *'+�
 8��$"�& � !"��4�5�6 !�.&� 0.9'
6  

 

$�� =$>?@� �! "<�AB    

:�!$�� ���  

 7
�& 0:�;
–  ��<�=>  

  

  

C&$��# D��$	  24/11/1400  

 :������ D��$	09/03/1401  

 :E��F� D��$	14/03/1401  

  

  

"G��:�<�HI �$*    

2#6 �  

2�> �!��-  

�#��
  �  

3�"�. 

:J<* � ���$�  2#6�'%!    "�  !�C�% "� �" ���5
 "�D6 �#��
  E�
�9 � �� FCG �H�
��%I.��%'&�  !�<

�
 !�J �� ��#�
�"�K-  .FG�IL�  M	#!�<  CN# ���NN5.
�I-�����  O ����P�  .:�� E�"��� ��  0<� "� !�<  

9���  ���! 2#6 E��D� 2<�& �'%!�  ����#�6  �E�"��9 ��N.Q�!  ����� ��   "� ��,J �%��% "� ��6 �� ��#�


�4R� *�S�2    .�%�  �� � �I,
�#�H  %6 2<�& !��� E�
��Q�T�2#6 �� �$�� !�<2�> �!�'%  !��
��> � ����

2#6 U'Q� ��  �� ��.�
 0& �%� !�'%�V9 �����
 H���#  !��� �';:�� � ��.�
 W���
 ��  2#6�
 !�'%  .�$��

  W�;�# H�� ��  X�<  � ���%��$  0� 8��S W���
 H���# 2#6  !�'%�#��
 "�    Y	�QFQ�C�
  ��.%�,$ �

�
 !4&�
 ��.%� 3�"��$�� .  

 E�� � #���:$*    �S��
 0� 0�:�V
 �"'
 �#��
3100  "�. <  ��  FQ��I  � �# Z�9�0CZ�9  "�  15   !�.
'F�&  

  !4&�
 ��.%� "� 3�"� �,$ Y�$ \'�J  ��$ �Q���%�  .0;V�
 U�P#"�  1900  �#  2500  "� ]V% �� �.
��   �


�
���H  -��"��  �225  
�F��.
^�.�&� ��#"��S !�<    0;V�
11-  �# (HC,�)  35  .��% 0J"�����-   (����
)  

�%�  "'b�C� . 0�,>���!   �V9 2#6�'%!   "�0;V�
  ��9    ���"� ]V% �� U�P#"� �T�$ �,J �T�$ 0J"� 7
�G


�� H%��$�0<���6 0 �$ �� 0Fc�R ����J �� 0Fc�R ��d�"� !��"�& �  � 3�9%��$  �<��- 2$'> �c"� � �  ���P.%�

�$  .�"��<���!   2#6 �'%!  0����
 ��'�G��  ���!  >� 2����  2#6 U'Q��'%!  6 "�����    0.R�- �b� "����$  .

W���
 L ��  2#6 �'%! ��4  � e5�
\�5.�� 0�,> !��� .���$2�> � !���H�$�
 *�
 �� �� 2#6 ����  "����

  ����.�>)SVM(  7
�J *�
 � ) �R��N#RF.�$ ���P.%� (   0�"'b�
  �"���� �  �.��f   �,:�
 H���C� ���0�<!   "�
6  !

�d�T  �#�� H  )2R���� H�� �
.��C< : ��<��
 !�<  �(!�"�6�� � !�"�0�    ^��
�
���H  ) �V9 E����
RMSE  :

 ����;
 X�����>� 2������$  ����;
 �� ��<��
(��$  �d ��T  ���"�&)CE�� �P�
 H�� : � ���,�1   ��"�� "��Q

  Z� 0� 0g�<�4�� Z�#  2�> "� *�
 �#h�� ���"�& �
���� �$���%� ����  ���P.%� (  .����-�J��9 *�
  !�<

R��N# 7
�J� $�
 ��H .�> "�����H�� ��� 1 � �Pc "��Q �"��  0� 0&5  (0;��)0;V�
 �� E��V9 �F�9 I& �# 

�F�9 ����  2#6 !�'% �
 I��;#�,:�
 .�'$  I,
�#�H  ��i.
!�<  �Dj
   2#6 "��'%  !���%��$ �" 0.$K-    ���&

  0� kl% � 0�,>��� 2#6 �V9 ! .�9���> ��<�'9 0;V�
 "� !�'%  
  :K�$�� 0�  !�<��i.
 T�#�#- 2$'>�<���  ��,J    U�P#"�  � T�$���.�  �" ��D�# H�  "�2#6  !�'%.$��  � ��

  !�<��i.

�� H%��$�0<���6 0 �$ �� 0Fc�R ����J �� 0Fc�R ��d�"� !��"�& �    � 3�9%��$  H.$�� 7�:� 0� �

���
 ��L � T%��
�� T���d  .���$ XKS !���:�
 ���6�R �� "��8��S2#6 U'Q� "� T�$ 0;�� H��#�'%  �!

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 

416 

 

  0;��25-12  �c"�   �6  ��  �#h��  �    0;��  �8-12   2#6  U'Q�  H��.C&  H��nC<  .�"��  �"  !�'% H��.���

 2#6�'%!    U�P#"� "�2100-1900    �.
  ��6 H��.C&  "� "�  U�P#2500 -2400  .�%� ���� o"    �,J p��: 0�

0�
�� 4��!�<  \'�J � ���L \'�J  H��.���  �  0�
��� �:�C$ !�<    �,JT�$ ����  H��.C&  ���Q�   2#6�'%  !

0.$�� �"  �^�h �.9'% ��'
 ���& I<��R �� 4�� �<��- 2$'> .������.��H  2#6 U'Q� �'%�" !    "�  2$'>75-

50  �c"�  �.C& ��H  �" �6    "�  ��� 2$'>25  �c"�    .�%� ���� �����.� 0� 0J'# ���f   ��J� �� 7c�S!  *�
�<  �

$�
 *�
�H  .�> "��������  �d ��� T  �"�&��  86/0    � �V9!  05/3   �'
�6 0FS�
 "��    *�
W�Q�  !�#� "�� H  

0�:�V
  �
�$��  .  H��nC<�.�� f   0��%�  ���  ����  ��
60&  p��:��    �V9 2#6�'%�!  11    �c"�  �#��


0�:�V
�"'
  9 0;�� "��F �    �I&16    �I& 0;�� "� �c"�35    ��%'.
 �V9 0;�� "� �c"�17   0;�� "� �c"�

� �V9���    �21  9 �V9 0;�� "� �c"��F�  ����  .�%� 0.R�-"��Q  

�L���:���M   !��g E�$ � 0;V�
 (T%��
 �.9'% ���
) !�s&��S �<��- 2$'> �� h�� E�G�P#"� � �,��$

 ��.C& 2#6 ���Q� H��.���2$'> "� 0 �:�S "� .��"�� �" !�'% �.9'% ���
 ��'� �R�&�� 7�:� 0� 3��� !�<

T�$ "� �2#6 ���9" *�C.S� �G�"� 0� �#��
 !��"�& ���i# 7�:� 0� H���> !�<  ����
 .��"�� !�.C& !�'%

 �'- T:�L 2$'> ��.��� !��$"'9 E"��S �R��"� �� 4�� \'�J �,J �0��
��-<!� �Z0:�%   �.9'% ��'


2#6 !��� ��%��
�
 I<��R !�'%*�
 H�� �� .��&  �4�� ���5.�� !�<$�
 *�
�H  .�>����    0� ���� "����

 *�
�R��N# 7
�J  �.,� �� FCG0�,> "� !2�> � !��� 2#6 �V9 �����$�� !�'% �� �$�� 0& ���'#��   �6

i.
 ^�L�� "�� �<�! ��"�! ���� i# ������� �,�6 
��$��  � �� !"��Q��L E����#"��V9�� ��H  ��<��i.
�'G 7
  

�%��$ �" �Dj
��  �
���C�  �
 �2#6 �� !��
��> � *�.�& �,J !��C$�"� E�G	�� ���'#  �����
 !��� !�'%

0c�G.��& I<��R ��#�
 !�<  
  

:#$���� �
�����9 .8 ��S�.R .\ �." ����� �1401 . 2�> � ���� �V9 0�;� 0�,#2#6 U'Q�!�'%  �#��
 I.�"'
:� �� ���P.%� ���R��N# 7
�J !�<   H�$�
 �

 ����.�> "����3�"� ��.%�,$ �#��
 :!�"'
 0�:�V
)(. �#�
 �16)2 :(413-426.   

  

 DOR: 20.1001.1.20080891.1401.16.2.13.7    

�,$������ !"���#�
 �CFG HC(�� :              © ��-����'�      

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 ��� � �����	
 ��
� ��� ���� ���	����  �	���   -��$AN* � �4�� /...  

  
 

417 

 

 ��<��  

2#6  ������  0g � ����� t��
 0g �#��
 "� !�'%

� ��$�� 0.$��  �   \�5
 ���#�H  ����� !��	�   �V9 Z� �

  � �u':'&��
  \'��
�'$  )18  .(  0&Dt#�E��    ��  �;�CG

 �d�"� !��"�& �I.��%'&� !"����> � �
	% ��<��- 2$'>

�"��    �"��9  vG��E  �J!  �
  0��������  �E���:'# 

 -��� ���N.Q��    �,����� �.
	% � 
��'$  )5( ���� TJ'
 � w

  ���
 � E�
 ��#'& "� �.��� U'�# 2<�& � 2��%�R �7�%

�
 E�
%��$ .�'$2#6 U'Q� "� �Dj
 7
�'G ��� � !�'%

0�,>���  �V9  ! �6�  �   �%�%�  !�<"�4��  ��  �0�"'b�
 

2#6 �� 0F��;
 � *�.�& !�<"� <�" 0� ����.%� .�%� !�'%  

2#6�
 !�'%E�
 "� ���'#E"��9 ��#'& ���
�  ���<

 ����J0� w���C� �"�� �#��
 0FCJ�� ����� 0� !��K>��  �=��

�9  ^�-  *'NR  "�Z  ��  �#��
  x��$h  �  0R'FG  0&  *�%

!�"Z�9 � 0.$���� I<2#6 �%"�� .�%� ��$!�'%  !�<

  � � �9 0& �%� ���� ���� "'�& yF.5
 W���
 "� ��9�

  2��4R� 0J"� Z� �<) !�'% 2#6 ��% 0��
� �
� 2��4R�

  ��
�17  �
 2��4R� �" ��6 ���� �c"� �'�� E"'c"� 0& �<�

� �9  2��4R�  TJ'
  ��'�"  �
  2$'>  �����  �  (�'$

2#6  U��$  �  0Q�J  7
�G  �%�  !�'%)102#6  .(�'%! 

�%��$ ��  2#6 U'Q� 0� 8��S W���
�'%!    I<��R �,J

�
  ���&����  ���  ^�h!    E"��9  2<�&   �6  ��  �$�� 

"��d!  )  ��<2.(  FG� IL�  M	#�<!    ���NN5.


CN#�I-�����  O����P�   �  .:��  E�"����  0<�  "��< !  9�� � 

���!  2#6  E��D�  2<�&�'%  �  �#��
  !7
�J�< �    ����#

z��'S�  ��N.Q� E�PF#!  ����� � �   �%��% "� ��6 �� ��#�


�4R� *�S "� ��,J�2  � .�%��H  �>� ��  0��<"'�&"� �,�#  !

*�S"��$  ��,J  ^�C#  "�  0 F�  �0�%'#���#�H    ����5


����� ) �%�112#6 .(�'%!  ��# �6 M�.�- ���$� � 

 >�n����!  �
 E"'c���-   > 0&�2����  7��QC������  ���! 


  7 �
  �"  �6  U'Q�����%  )2 .(    *�S  H��  ��,#�0   0�;�

%��S��  2#6  U'Q�  0��'% !  0�0FS�
  ��'�G��"��{ !  

�,J  !��
��>  �
  ���� �  2#6�'%"�  !  6���� 

 0.9��$) �%� ��$13  .(  

%�.%��  �%��  0�  ����N#  �"�'<�
  !�$�"�    T%��


���!  U'Q� ��  �<�-6 � e�5�#   ����>  � ��	��< !    �����

2#6  �'nC<�%�  !�'%    ������<!  2(�%  ��    �  "��

%  ��  ���P.%��I.�  R��iJ  E�G	������  "�4��!  P
��  ���!  

%"���  2#6�'%!  ��.�<  )20  .(� �  M�" ���<!   "',|'�

  7S "�7}��
  %��,
�  ���!  *�
��%!  %� I.��< ��    0&

�"��!   >�n�-��  �� ��   �� �VQ ^�G ��    � ��   ��'� �S��c ^�G

  �� �  �����<!  R�& �  �6  ���  �'J'
  �<���    ����
)

2#6�(!�'%  *�
 �� ���P.%��< !  "'+#!   0G'C(
�<!  ��R!  

�NG 0 �$ � �   G'�N
� $�
 ��H  �-����!  
��$��4
 .� �  

Fc�� ��H M�" �<���� 0� M�"�<! �"�f �� H   "� 0& �%�

E�
<�#'&  ~�.���  ��
� �  %"��  0�  "��Q�  Dt#� �   U�'��

�<�.
�"�>!  8�.%� "� �  ��  �6�R��  �"'
  %"���  
���$�� �  

�6  �����  0�#�
  �<  "�  0&���    0��H.R�  0V��"   >�n����! 

"�d��  � �'J'
�H  �<�.
�"�>!  T5.�
   M'< ���"�& .�$��

 G'�N
�  :���H  �%'#  "��  )  ��"� C<  �  Z���R1992(   "�

v���<!  �� ����
 0� �'��
�� �  ����  ��- � �  �� �  �6    k>

0� I�g "'�-��!  � "��H  
��0�  
 ���P.%� �6 ����'$  )7  (

  E��:�V
  �  ��$  ^�(��0�%��0F  %��,
  HC(���H   ���CG

�
���     �
�����#��!  M�"�<!   G'�N
  M'<�  0�  ���� 

M�"�<! ���
  
��$�� )4 .(  

  0g�-��NG  0 �$�   G'�N
�    Z�$�
  M�"� H  

�-���!�  ��  ����
  7}��
  "�  0&  �%����  ���P.%�  ��$

�%�w��  ��H  �'J�    0 ��� 7�:� 0�  :�&����  �NG 0 �$ ���& � 

 G'�N
��  C(
 ^4F.�
0G'  ���� �<!  ����  
� �$��  )16   �  3(  w

�  ����
   M�"�<!  �$�
H  � -���!�    ����
� #�Z�<!  

%�-"��'  .�>����    "�����
  ���P.%�  0&  �'$��    8�%�

"'
:��I.   0;�����!   �>�0  $�
  0&  *���&�H  ����"  .�> � ��� 

��4  
�����  
���'$  0�%'#�0.R����   )17.(  ��  �(�6��0&  ���'# ��  

C�#�I  $�
 M�"�H  .�> "��������  �� ����
 7}��
 "���� 0 

  ������
 "�
6   ��"�� ���� �T%��
 �"�6�� !��� ��%� �#   �  

:'�;
 �6 �� ���P.%��� ��!�.�  �"��)9 .(  

7
�J  R��N# ��    ��M�"�<!  �-���!�  �J��    0& �%�

"'
:�  ��� I.�<!  �>�0   >  !��� �2����    0��-��g  !"�� #


 ���P.%����& R��N#  7
�J . �  
����'#  �  ����#�"�C$!  

i.
��    XKS ���� �" !��"�� �   �6 ��4(# �<� 0  �  F�#�7  

�nC< .��&�H  �NG 0 �$ 0� �����   G'�N
�  ��$ "��� 

  E�> !�< ���� �� � ���� �'�C&%��S��    � �"�� !�.C&


����'#  C5#�H  ) �$�� 0.$�� �<�.
�"�> �� !�.,�1 .(   0J'# ��

  "'�& �V9�> �#��
 0FCJ �� 3�"� ��.%�,$ �#��
 0 ��� 0�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 "��# 7�QQQ	�QQQ�16 "�$N, 72  71401     
  

 

418 

 

2#6  p��:  0� ��  !����  25�  0:�%  �<  �  ��.�<  !�'%

�
 H�� �� �#��
 H�� !"'��J � �<��- 2$'> E"��9 � ��"

  � 3�9 �|�PS �0R'FG H�
�# yF.5
 !�,�5� "� !����

  ���"��  ��<��-  ��:'#  �  H��&  T�%�#  ��.���  U'�#  �\6


 ����$ 0& �%� �:�S "� H�� � ��& �
 �"�� 0;V�
 �#��

  *�.�& !��� ��.%� � ��.%�,$ � 0;V�
 "� �R�& E��� 
� �

2#6 �� ��"��
 �  H������� w�"��� �'J� !�'%  �d�S 0�:�V
 "�

$�
  M�"  ���H  .�>  "��������  R��N#  7
�J � �  ,#  "��0  

0�,> 0�;����!  2#6�'%!    �';:��  �#��
  Y	�Q�C�
 FQ  �

3�"� ��.%�,$  2�> "'b�C� �� !��-'FJ � 2#6 U'Q� ����

�6  .�$ ���P.%�  

  

#���   �  E��   $*  

�2!$�� #��� �����   

  Y	�Q �#��
 0;V�
FQ�C�
  � !4&�
 ��.%� "� �15 

!�.
'F�&    !4&�
  ��.%�  "�  3�"�  �,$ Y�$ \'�J  �Q��

  ��$�%�  7�;G �"�'- !�<�.%�" �� "�'(C< �  ��(�
�d ����6

0� #  ����<�&   �
  7 $)  �$��1.(  ��
�S   0;V�


  0�:�V
�"'
3100    "�. <
� �$��     0&  ��H  R��iJ ��G����  

34    � 0J"�25  Q��0;    �#34    � 0J"�48  Q��0;  :�C$ �    �

R��iJ *'�����  49    � 0J"�30    �# 0J"�38    � 0J"�30 

Q��0; Q�$� �.C& ..�"�� "��Q�H  0;V�
 U�P#"�1900   � �.


���.��H    U�P#"�2500  "� ]V% �� �.
��   
��$��  .  8�%� ��

  !"�
6  �"��  H�
���
20   )  0:�%1400-1380  �(
�
��� H  

 -��"��0;V�
  �  225  
�F��.
    ��"��!  FQ��I    �#  Z�9

�� 0CZ�9  � �%� 71 -��"�� �� �c"�� �< ��
 "��<! � !  

 
  Y�P#�  HC,�  ���.R�  .  0;V�
  E"��S  0J"�  7Q��S11 - 

�.��%  0J"�  �  �%�  ��
  HC,�  0�  �'��
 ��.�
� "� ���-

  �s&��S �
�    ��.���# "�35  .��% 0J"�����-   ��
 ����
 "�  

.�%� FQ�� I  0;V�
 �� \�L � \'�J "� 0;V�
  � ���.�<'&

Dt# ���C< ��.%� ��%��    �'J� �,J 0� \'�J "� � 0.R�-

�$��<! �'< �� "�'C<!  !�.
�- ��,�  .�%� ��
  

  

  
(A, 1:  �2!$�� #��� ����� C�2
��

    

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 ��� � �����	
 ��
� ��� ���� ���	����  �	���   -��$AN* � �4�� /...  

  
 

419 

 

 U��V	 E��  

 2#6 �V9 0�;� 0}�"� W�;�# H�� �� ���,� X�<�'% !  

  �� ���P.%� ��  ��  M�"  ���.�> "���� H�$�
 � �R��N# 7
�J

 .�%�:�R�- E"'c 0FS�
 ��g �� "� "�& H��  

W!�"#�# ���	 ( $*  

����  0�,#  �  E�G	��  !"�6��-  �^�-  H�:��  ^�h  !�<

 .�%� H�� "�� �.%�"0 "'b�
 0�,>���!  �V92#6�'%!  "�

0;V�
    0J'# ��0�"��
  �����
    ��9  �$ ���P.%� 7
�G  0&  7
�$

�$ 0J"�
� ���"� ]V% �� U�P#"� �T�$ �,J �T�H%��$�  �

0<���6  0 �$  ��  0Fc�R  ����J  ��  0Fc�R  ��d�"�  !��"�& �

3�9%��$ �<��- 2$'> �c"� � � �
��$�� .  

 X (�	�� ����  $*#�<���  
�	���� $�!$� �  ��,FM  

2#6 ��;��'%!  � Z  � 0V��" �� I,
 ]V%�H    ���9"

2#6�'%!  
 �6 ���"�6 �'J� 0� 7
�'G �� �$���" . ��<��� !  

2#6�'%!   0����
  ��'�G��  ���!   >�2����   U'Q�

2#6�'%!  6 "�����     �
 \'��
��'$  0�"'� !0&    W���


�4��Z    ����R��iJ � �R��-'>'# �� �u':'&�  !�,�-=�� �� ��

  W���
  ��  0���
 �<���9"  0�!  2#6  !�'%0.$K-�  

%��S��  h�� ��  2#6  0��'%!    .��"��H��  0�  #�#��T  

  ���Q'
2#6 ��;��'%!    �0�:�V
�"'
 0;V�
 "� ��  GPS  

  0.$����  7 $) �$2(    0&70  ��� �6 �c"�!    *�
 M�'
6

  �30  ���  �c"�!  (�% "��.G��    *�
    ���P.%�)  �$14  .(

W���
   L��  2#6�'%!  ��4   �PF.5
 7�h� 0� 0&  2#6�'% ! 

 > 0� "��Q����!    "�  ����� �,�6���� �� ���P.%� �� ��     �����
 �  

�;�0  R��-'>'#�  ^��  �  "�4R�Google Earth   �  e5�


\�5.��  7 $) ���$3( .

 

  

 

  
(A, 2 :�	
 ��I��� ���� ����  �2!$��#��� ����� �#   (A,3 :��I��� ���� ��
� Z<> [$�� �	
����  ����� �# #���

�2!$��  

  -$.���� ��#�� +�,$� (\)Support Vector Machine (  

����.�>  "����  H�$�
  )SVM(  M�"  ��  � � !�<

0;��  !���  �6  ��  0&  �%�  ��$  E"�b�  !��-���  �  !���

�
 ���P.%� �'�%�-" *�
 .�'$  M�" H��  !�<  ���- �� 0�

0;��  !�,:�
  ����.�>  "����  H�$�
  !���)Support 

Vector Classification  (  "����  H�$�
  �'�%�-"  *�
  �

  ����.�>)Support Vector Regression  (I��;# �
 !���-

$*�
 �� .��'0;�� !�<0;�� 7}��
 7S !��� !��� !���

����8	& "� 0& ���<�
 "��Q yF.5
 !�<  ����-  ���P.%�

�
2�>  7}��
  7S  "�  �'�%�-"  !�,:�
  �  �'$  ����

��"�� ���"�& )21 .(  

��'�%�-"  *�
  "�  SVM  ����
  �%��  �,:�
 !  

%�-"��') 0.���� ��i.
��y0G'C(
  0F�%� 0�(  ����#) �� !�

) 7;.�
 !�<��i.
 (��x ��� H�C5# �.��D !��G "��;
 � (

�
  .�'$  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 "��# 7�QQQ	�QQQ�16 "�$N, 72  71401     
  

 

420 

 

��������&  ���>  ��Fc�  U'd'
  H�  ���#  H��  ��  �
�R  �

  ���'.� 0& �%�0�E"'c    0& �" !���J �"�'
 �]��cSVM  

2�> �%� ��� � 0��(# �'�&�#  ���# H�� .��& ����0�%� 0F�

  *�
  M�'
6SVM    ����  0G'C(
  Z�  !�"  ��0� ��'�G  

  !���6�R  7
�$  0&  M�'
6  0G'C(
0�"'b�
  ,�0�� !��%

C}��  ��%� �V9 �  � I<��R7��Q8�.%�    0�'C� �� .�'� �<�'9

*�
 ��  !�<SVM  0.9��$��$    0& �%�E"��G���  ��:  y:�  (

*�
�<  ��'�%�-" !SVM   *�
 0& *�� U'�  !�<SVM-v  

�
 ���
��  4��*�
  (\ � ��'$  ��'�%�-" !�<SVM    U'�

  ^�� ̂ ����  SVM-ϵ  0.9��$��$    *�
 0�:�V
 H�� "� .��.�<

SVM-ϵ  0��- ���"�&  7�:�  "� �6  ���.7}��
   ��'�%�-"

���P.%��"'
    �V9 ���# �*�
 H�� !��� .�R�- "��Q0�   E"'c 

�
 y���# ��� 0V��") �'$1:( 

) 0V��"1 (  

                                                                                                                             
������
 0� 0J'# �� �%� ^�h Y'R !�V9 ���#  !�<

 ��� 0V��") ���- 0��C&2(.  

) 0V��"2 (  

                                                                                                                             
  

  :����"  H��  "�  0&    �2��(�-  ���D   "����

  �T��d    �T��d  "����  ���,���#    �   T���d

  ��'�C&    ����D  T��d    � *�
 M�'
6  !�<'
:� 

  .�%� 7��& ���#  

H�$�
  7}��
 7S !��� ����.�> "���� !�< L  ��V9��

 �����0F+�
 �
 ���i# 7��& ���'# W��� �� �"  7CG "� .��<�

  7��&  ��V9  7��&  U'�  "�,g 0FCJ��g� ���=��#  7��&  �!

�
 0.R�- "�& 0� �G��$ 7��& � Z�:'��l�<  ���6�R .��'$

  "�  ���'�  �&  8�%�  ��  ����.�>  "����  H�$�
  E��%��


  ���
R    �  ��% W��� ��  7��& ���#  !�<�.
�"�>  �  ^�(��

 .�$ 0��,� �V9  

  

  

 (#( �) ]<� ) �&#$'	Random Forest( 

7
�J *�
  )�R��N#RFZ� ( U'� �"�
 M�" ��!�< 

�9"� 0��>  �%� 0& 7
�$ �<'��� �9"� ��!�< 8	&!��� 

� ��'�%�-" �
�$��.  �nC<� �  H� �� M�"!�< 

Z��.
�"�>�� T%��
 !���  *�
��%����  !!�<  0.%'�> � 

0.��- M�" �9"� I�CN# �%�.  �� E	 �
 H�� M�" 

E���%'� !h�� f��.� �9"� �<   .�%�0�"'b�
 2<�& H�� 

E���%'� � k���"��  2<�& ��"�6�� M�" 7
�J �R��N# 

 >7
�J .�%� ��$��,���  �R��N# �� ���P.%� �� 0G'C(
!� 

�9"�  ��  H.R�-  �b�  "�  ��  �<n  ��<��
  ����  7;.�
  !�

�
 0.9�%) �'$15 .( 

H��  M�" ���&�#  �� H���g �9"� I�CN# 0& �%� 

"� �9�% �6 H���g 0�'C� E'� ��.%� �� �����&�$ �< 

��"�� � "� �9�% �< �9"�  0�"'� !����#  �R��N# �� 

!�<��i.
 !��"� �&�$ �
���P.%� �� .���& �� M�" E'� 

��.%� 0� ����# ���� 0�'C�  ���<n  ���� 0G'C(
 �� ���#!�< 

 �#��<��
 �0�:�� 0�'C�"����! ���C<   ���J!"�K
� �
  .��'$

"� �� ���6�R  0�'C�-���S !�� Z�^'% �� �����<   0���'�G 

0�'C� �"�9 �� 0��& H���# !��� !�<��i.
 I,
 � H��nC< 

�"�6�� T�"��� ���P.%�  �V9    �
kl%  .��'$ !�"  �� �< 

0�'C� E'�  ��.%� Z� �9"� M�.�- �
 ����"� .�'$ �� 

���6�R �9�% �9"� "� �<   ^�C# H��  ��  �09�$M    ��i.


  7;.�
 0�E"'c    ��R��N#m   ��$  I��;#  !���  ��i.


�
 \�5.�� ���� ��'�%�-" �:�S !��� .�'$m/M  �� �����

Z�  !��� � �%� ^'%0%	&���  �!m= √�    ��$ ��,���>

k> .�%� �� �9�% ^�C# ���� ��9"�!�< �'
�6 0�   �9"�

�R��
 ��$ � 0� ����# �9"� �< !��� "���� Z�  !��"� 

�J��9 0� �%� �
�� .��6 H�
���
!��- �J��9 H����< 

�J��9 ���,� *�
 � �� "� �b� ���'# H.R�- ���(# �J��9

<� ����;
 3�c�< � 0�
�� ���VQ  ^�G  0�%��
 �
�'$. 

M�" �9"� �'�%�-" 7
�J �R��N# 0���
�
�< �=� 0& 

����# E��<��
 "� 0���;
 ��   ����# >2����� ����&�< 

~�.��� I& �$�� Z� M�"  >2��
6"�& ���� ) �%�19 .(  

]<� ��$���� (" $*  

0�"'b�
  �"�����   �.��f    �R��N# 7
�J�    "���� H�$�


����.�>  �C� ���0�< !  "�
6  !�d �T  �#��H  )2R (  �"�0�    ^��


�
���H  )  �V9  E����
RMSE(  �d  ��T    �  M��  ���"�&

*

1 1

1

2

N N
T

i i

i i

W W C C 
 

  

*

*

*

( )

( )

, 0

T

i i i

T

i i i

i i

W x b y

y W x b

  

  

 

   

   



CW

TWi
*

i

bN

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 ��� � �����	
 ��
� ��� ���� ���	����  �	���   -��$AN* � �4�� /...  

  
 

421 

 

  y�F #�%)CE  ���P.%�  (  .����-�d�T  �#��H  )2R (  �

 ���� H�� �
.��C<�
 ^'F�
 �" �<�< � ��&h�� 0g  �$�� �#

���� H�� !�.��� �
.��C<��<��
 !�<  ��$ �"�6�� � !�

  .�%�  �.���  "��;
RMSE    ����;
  0&  �%�  H��  �
����

 >�2������$    ����;
  ��  "�;g��<��
��$  .�"��  X�����  

"��;
  #�% � M��  y�F  )CE  (�� �P�
 H�� "��Q Z� � ���,�

  Z� 0� 0g�< �6 "��;
 � �"���4� �Z�#  ���� �$��  ���"�& �-

2�> "� *�
 !h����$ e5�
 ��� .�%� ����    H��.,�

  *�
 R��N# 7
�J�  $�
 ��H  .�> "���������  �J��9 0& 

�� H��  *�
�< �%� 0� 
�6 �� H�� 1 � �Pc "��Q �"��  .H�� 

���� 0� 5 ���-   ������;
 2/0  I��;# ����-.  .��0( H�� 

�;#�I���!� e5�
 ��$  5 0;V�
 �� E��V9 �F�9 I& 

�# �F�9 ����2#6!�'% �%� )8 .(  
  

$�� K�  

�	
 ������& ���V� (���> $� [$.	�� �# ����  

�"'
 0;V�
 "�  0�:�V
0� 7
�'G �� Z� �< ���� 0� 0��-

��Dt#2#6 U'Q� �� "�K-�'%) ! �,J �T�$0�
�� �� U�P#"� �


�  ���"�  ]V%�H%��$�  ����J  ��  0Fc�R  ��d�"�  !��"�&  �

0<���6  0 �$  ��  0Fc�R  �3�9%��$  2$'>  �c"�  �  �

 �(�<��-  2#6 U'Q� ^�G � U'Q� ��;� �c"� � ����#!�'%   

  0&����- e5�
 �,�6 ������R ���� �  "�) *���J1) �# (4(  

 0}�"���$��� .  

  

 ]�<)1:  (�$> +�� [$.	�� �� (^$8 ��#$��_�,  �	
 �����  "#�<��  

) T�$�c"� ( ����#  ��;�  2#6�'%! �c"�  2#6 ��;��'%! ����#  ��;�  2#6 ^�G�'%! �c"�  2#6 ^�G ��;��'%! �����R ���� � 

0-8 4 76/9  0 0 0 

12-8 0 0 3 32/7  0 

25-12 18 90/43  7 07/17  57/2  

< 25 19 34/46 31 61/75  61/0  

  

) *��J W��V
18��S (  U'Q� "� T�$ 0;�� H��#

2#6�'%  !  0;��25-12  �c"�  �6  ��  �#h��  �    ����  0�

  �����R61/0  �
  0;��  "�  �  �$��0-8    �8-12    H��.C&

2#6 U'Q� �Pc �����R ���� 0� !�'%
� �$�� .  

  

  ]�<)2: �	
 � $��# `�� �� �$%	�� (�$> +�� [$.	�� �� (^$8 ��#$������  "#�<��  

��"� ]V% �� U�P#"�    

)�.
 ( 
����#  ��;�  2#6�'%! �c"�  2#6 ��;��'%! 

����#  ��;�  ^�G

 2#6�'% ! 

�c"�  ^�G ��;�

 2#6�'% ! 
�����R ���� � 

1900-2100  15 37/0  6 15/0  50/2  

2100-2200  12 29/0  8 20/0  50/1  

2200-2300  13 32/0  9 22/0  44/1  

2300-2400  1 02/0  10 24/0  10/0  

2400-2500  0 0 8 20/0  0 

  *��J  W��V
)2 (    H��.���  ���9"2#6�'%!    "�

  U�P#"�2100-1900    �  �%�  ���.R�  Y�P#�  H��.C&  ���9"

2#6�'%!  U�P#"� "�2500-2400  .�%� ���� o"  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 "��# 7�QQQ	�QQQ�16 "�$N, 72  71401     
  

 

422 

 

 ]�<)3:  C�) (�$> +�� [$.	�� �� (^$8 ��#$������# �	
 �����  "#�<��  

 �,J 0�
�� ����#  ��;�  2#6�'%! �c"�  2#6 ��;��'%! 
����#  ��;�  ^�G

 2#6�'% ! 

�c"�  ^�G ��;�

 2#6�'% ! 
�����R ���� � 

 ���� (�$�) �,J  0 0 0 0 0 

 *�C$ 4 10/0  5 12/0  80/0  

 �Q�$ *�C$ 1 02/0  10 24/0  10/0  

Y�$ 4 10/0  12 29/0  33/0  

 �Q�$ \'�J 7 17/0  4 10/0  75/1  

 \'�J 10 24/0  2 05/0  5 

 ���L \'�J 7 17/0  1 02/0  7 

\�L 6 15/0  5 12/0  20/1  

 ���L *�C$ 2 05/0  1 02/0  2 

  *��J W��V
)3(  2#6 U'Q� H��.����'%  ! �,J "�

\'�J � ���L \'�J  � �%� ��'�  H��.C&  2#6 U'Q��'% !  

 �,J "�T�$ ����  �*�C$  �%� ��'�.  

  

  

 ]�<)4:  +�� [$.	�� �� (^$8 ��#$�� �*$�M �,�� <^�#�	
 �����  "#�<��  

 (�c"�) �<��- 2$'> ����#  ��;�  2#6�'%! �c"�  2#6 ��;��'%! ����#  ��;�  2#6 ^�G�'%! �c"�  2#6 ^�G ��;��'%! �����R ���� � 

0-25  16 39/0  11 27/0  45/1  

25-50  4 10/0  28 68/0  14/0  

50-75  20 49/0  2 05/0  10 

75-100  1 02/0  0 0 0 

)  *��J  W��V
4�  (��.��H  2#6  U'Q��'%!   "�

  2$'>75-50  �c"�  �.C&  ��H  2#6  U'Q��'%!   "�

 2$'>100-75 �c"� �%� .  

]<� K�$��-$.���� ��#�� +�,$� $� ��$�  

  �d�S W�;�# "� 0�"'b�
  *�
 ^�(��  �� !��%  H�$�


0FCJ��g  ��V9  ���#  "�,g  ��  ����.�>  "����  �!�  ���=��#

<�:'��l�Z    0�  .�$  ���P.%�  �G��$  � ��.��  "'b�
  H�C<

  !�<�.
�"�> 0��,� ����;
���P.%��"'
    ��(�� �� k> � H���#

*�
T%��
  ��<  ����;
  \�5.��  "�  .�$  \�5.��  ���#  H��#

�
  ��%  �<�.
�"�>  0��,��  ��  *�
  0&  �'$  H��  ��  ���P.%

I& !�"�� ����;
  "� .�$�� �'
�6 0FS�
 "� �V9 H��#  *��J

)5�.� (�f   �"'
 !�<�.
�"�> 0��,� ����;
 \�5.�� �� 7c�S

�%� ��$ ���� ���� ���P.%�    �) *��J60��C� (  !"�
6 !�<

*�
 !��J� �� 7c�S!��%   ���� �" ����.�> "���� H�$�


�
 .�<�  

  

  

 ]�<)5:  �$*�����$� ����� ��#$��"#$%���#���   +�,$� �#

 -$.���� ��#��  

 �<�.
�"�> 0��,� ����;
  

Γ ε c 

2/3  45/0  72  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 ��� � �����	
 ��
� ��� ���� ���	����  �	���   -��$AN* � �4�� /...  

  
 

423 

 

  

  

  

 ]�<)6 -$.���� ��#�� +�,$� ]<� ����$I ��$���� ��$�
 �$*�$�2� .  

 !"�
6 e9�$ 

 ���# U'�  CE RMSE 2R 

 �'
�6  M�'
6   �'
�6  M�'
6   �'
�6  M�'
6  

84/0  92/0  45/9  88/0  86/0  91/0   0FCJ��g!� 

82/0  91/0 65/10  87/0  87/0  90/0  �V9 

86/0  97/0  05/3  91/0  91/0  98/0   �G��$ 

74/0  90/0  03/28  76/0  81/0 87/0   Z�:'��l�< ���=��# 

�.��f   *��J)6 (  Q� 0& ��� ����W�H��#  $�
 *�
�H 

.�>����  "�����G��$ ���# "�  
 �����4 �d�T �"�&�� 86/0 


���4 �V9! 05/3 
 �'
�6 0FS�
 "���$�� .  

  

  

]<� K�$���&#$'	 ( �) $� ��$�  

0�"'b�
  *�
 ^�(��  H���# !��� �R��N# 7
�J !��%

��- �<  ) *��J .�$ ���P.%� �V9 � ��% M�" ��70��C� ( -

<�
 ���� �" �R��N# 7
�J !��J� �� 7c�S !"�
6 !�.�<�  

  

 ]�<)7:  �&#$'	 ( �) ]<� ����$I ��$���� ��$�
 �$*�$�2�  

 !"�
6 e9�$ 

 ��- ����#  CE RMSE R2 

 �'
�6  M�'
6  �'
�6  M�'
6  �'
�6  M�'
6 

70/0  84/0  44/34  42/2  74/0 82/0  18 

�.��f  )  *��J7*�
  0&  ���  ����  (��%!    7
�J

R��N#�    ��18  ��-  !�"��  
���4  �d�T  �"�&��  70/0  
� ��4  

�V9! 44/34 
 �'
�6 0FS�
 "�� �$�� .  

���	 ���� ��$��  �����<��  ���   �	
 ��
���� �  

 ���& e5�
 �� ��� �$ ��"�6 0& !�"�'
 0� 0J'# ��

*�
  H��.,�    0&$�
�H  .�>����   G��$  ���#  "�  "�����    ��


���4  �d�T  �"�&��  86/0  
� ��4  �V9!  05/3    0FS�
 "�


 �'
�6��$���    H�� !�V9 0J"� "��;
 7� �> �< !���0 

  �1  0.%� �� .��& H���#���!  0� ����;
�%� 0 �$ �� ��
6

�� �^�� 0� ����;
 H�� *�;.  "�4R�Arc GIS�
 � �" 0;V�
 ��'#

2#6 U'Q� �V9 �b� �� �#��P.
 �S�'� 0��'%  !I��;# !���

 7 $ .��&  )4(   E�;��  0�,>  ����;
 f��.� �� ���P.%� �� !���

0��%�$�
 �� ��
6�H  .�>����    "������   G��$ ���#  7 $ � �

)50�,> 0�;� (!��� �
 ���� �"�<� .  

�.��f  0��%�  ��
6��  0�,>���!  2#6 U'Q� �V9�'% !  

��C<"'�!    "� 0&� $�) *4 ) � (5  ( 0}�"�&�S ��$ �    �6 ��

  0&  �%�11    �c"�  0;V�
  0;��  "��V99�F�    �I&16  

  0;�� "� �c"�  �V9  �I&35   ��%'.
 �V9 0;�� "� �c"�

17  � �V9 0;�� "� �c"����    �21   �V9 0;�� "� �c"�

9�F� ����  -"��Q .�%� 0.R�  

 +��2	 ����	� +  ��c��de	���FM�   ��
� �� �	
����  

I< 4�:��6 �� 7c�S f��.�  7;.�
 !�<��i.
 H�� �V9

  "�)  *��J8  ����  (���� ��$   f��.�  8�%�  ��  .�%�

0��%���
6  �
  ��<��
  !�<��i.
  0&  ���-\�5.�� ��$  

I< !�"��) �����> �V9Zg'&�#    ��5�
 (��$��  w�������H  

  �<4    �,J ���i.
�#��H  I,
�# �H  i.
��  Dt#�"�K-�    U'Q� 0�

2#6�'% .���$ ���P.%� !  

  

 ]�<)8:  (��4� �$*��c�� �# ��$M<�B ��� �* g�!$�
 K�$��  

VIF  ��i.
   y��"  

1.01  0�
�� �,J 1  

1.80  U�P#"� 2  

2.67 T�$ 3  

1.80  �<��- 2$'> �c"� 4  

  

 �.�  8�%�  ���f  0��%�
  ��<��
  ��
6� ���-    0&

i.
��!�<    �,J � �<��- 2$'>Dt#��  ���!�.   0� ����

�%�� i.
��<�  *�
 "���%! 0.$����� .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 "��# 7�QQQ	�QQQ�16 "�$N, 72  71401     
  

 

424 

 

  

  
  

(A, 4: ��� ��.@ �* �# ��&�M���
 C8$4� <^�# �	
 ����  (A, 5: ���� ����<��� �	
 ��
� ����������� �# �  

�2!$�� #���  

  

�L��� � hV� ���M  

2#6����>  ����
 p��:  0�  �#��
 0c�G "� !�'% !�

� �u':'&�- �'J�  ���
�  0�  �#  0.$K-  ��  0&  �%�  ������

 0.%�& �6 � �u':'&� 0��J �� ��
� *'� "� � �%� 0.$��

 ��� � ��$  ���
 0 ��� �� �"�R .�%� ��$ ��';# �6 ������

2#6    M�.�-  ����g2#6  !�'%  ��D�#  ��#  �#��
  "�

  �%�  �PF.5
  7
�'G0P:'
  0&  ��<��-  2$'>  ��  ���<

�
 7
�$ �" ������ � I�FQ� ��R��-'>'# 0C< 2;� ��VQ .�'$

 ��C<� "'&K
 !�<"'.&�R �� �9��  � ���� ��� � 7
�'G

  !�.���  ��
��J  �2#6  M�.�-  "�  E��D�  E�$  �  !�'%

 0� � 2#6 �� �#"�K-�D�  7
�'G ���%��$ .��"�� �6 ����5#

I,
 ��"�� ���:�L �6 "� 7
�'G H�� 0& �;���
 �6 ��#  H��#

2#6 U'Q� �� !��
��> "� !��F& 0. �  �� ���� ��"�� !�'%

�
  ����6  H.R�-  �b�  ��#  �  W���
  H��  ��  ��Q��
 ��'#

2#6 U'Q� *�C.S�  "��;
 0� �" �6 �� �$�� E��V9 � !�'%

���
 � ���� "����  .��� 2<�& !"��  ����#  U'Q�41    �"'


2#6  �"��  Z�  "�  !�'%5    0�:�V
  �"'
  0;V�
  "�  0:�%

�
 ����  �V9 ���
 "� �"�'C< 0;V�
 H�� �#��
 0& �<�

2#60�,> H������� ��"�� �"��Q !�'% 0;V�
 7����.> !���

2#6  !����  !�'%  .�%�  "��"'9��  !����  "����  ��C<�  �

  �T�$ �c"�) ��$ \�5.�� !�<��i.
 0�F& ��� ���� f��.�

 0�;� 0�,# "� (�<��- 2$'> �c"� � U�P#"� �0�
�� �,J

0�,>2#6 !������
 ��D�# 0;V�
 "� !�'%0.$�� !"�����  .

  H�� H��  "�i.
��<�!  - 2$'> �<�� �  �,J    0�
��Dt#��  

���.�!  �%  0�  ������  i.
��<�  *�
  "���%!   0.$��  ���

:�S"��0&  i.
��<�!    T�$  �  U�P#"�C<�  ����   �.C& !  

��'� "��"'9��.���  2#6 U'Q� H��.���!�'%0� �< "� T�#�#

2$'>  !�<75-50    ��� �25   7�:� .�%� ���� !�" �c"�

  0;��  0&  �%�  H��  U'd'
  H��75-50    IC�4&�
  ��c"�

;V�
 �<��- 2$'> !��� �" ��%��
 �.9'% ���
 � �%� 0

2#6 �
 I<��R !�'% ��� 0;�� � ��&25   �'��
 4�� �c"�

��,�  �  ��g  "��R  0&  �%�  �;���
  0�  �  �%�  ����  !"����

  �%� ... � ���J �^�� Y��#� W���
 �� "��(
 !�,.��% 0� WF�.


2#6 !��� !���� 7����.> 0& .�"�� !�'% W�;�# H�� f��.�

  f��.� ��) ��"� C< � �����-1392  (�c"� 0&    �<��- 2$'>

��  �"    7
�'G2#6  U'Q�  "�  �Dj
�'%!  
������ ���'5C<  �

 .�"��  

2#6 ���9" � T�$ E�;�� ���#"� �%"��  ���� !�'%

  �� 2�� 0& ���90  �c"�  2#6!�'%  �<  T�$ 0;�� �� "�

25-12    �25  ��.R� Y�P#� h�� 0� �c"�  �%� ��
 �b� 0� �%"

  ��� !�,��$ 0&12    �� ��5� 0& ��.�< ���,��$ �c"�

��$ �G�"� 0� ��#�
 �� !��"�& ���i# "�g� �,�6  ��5� � ���

0� �
�� ���$ !��g �"'
 �^�� !��� ��'� 8�.%� "� 7�:�

0.R�- "��Q2#6 !��� �R�& �<��- 2$'> � ���  ��"��� !�'%

��>'g  �
��  X��  ��  4��  �<  U'Q�  ��  ���
  �  ��"��  "'{S

2#��
 !�'%�
 M'
�9 � "�,
 �" �6 ���% �� � ��'$  ���&

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 ��� � �����	
 ��
� ��� ���� ���	����  �	���   -��$AN* � �4�� /...  

  
 

425 

 

2#6 U'Q� H�������!�'%T�$ "� �
� �'� �<�'9 I& �<  !�<

12    2$'> ��%� 0.R�� 2<�& ^�� !��g E�$ h�� 0� �c"�

 ��"�� �'J� (!�'% 2#6 �9'% ��'�G 0�) !�.��� �<��-

 ̂ ��
 8�.%� � ��� �� "��  �
  ���R� � ��"�� "��Q  ^��Q� ����'#

2#6  0�  .����C�  !�'%0.R��  ��  0&  !�<%'
�  �� 
 �  �  


������
�  )1395(    ����& ���� 0& �"�� �;��V
$�T�<!  

h��!  20  �c"��    �.���2#6 �V9 ��.�
 �'%!  ��.�< �� .

  ���
6 �%�� f��.� 8�%�  ~����;#0C<  2#6!�'%  ���� "� �<

  �G�P#"�400    !�.
2300-1900    H�� � �%� ���� o" �.


  �  �<��-  2$'>  H��.���  0&  �%�  �;���
  ��C<  ����

 ��  '�C< 0& ��"��  �"  �����  � ^�� !���  �%�.%� H��.C&

0.R�� !�<"�& U"� ) ��"� C< �1394( .�%�  

  ���S60  �c"�  2#6  ����
  "�  0;V�
  !�,��'%

  Y�P#�  (Y�$  \'�J  �  \'�J  �\�L  \'�J)  \'�J  �,J

  .�%� ���.R��,J �R��"� !�.��� ��$"'9 "'� ��'�J !�<

�
  �,�6  �<��- 2$'> � �%�  �.C& ���
 ��'�" ����&

 �'- TFL�0�'- ��<! -� <�� �Z0:�%  �#��� 0& ��.�< !�

�
 Z�9  �.9'% ��'
  �  x��$h �  ��'$ !���  ��%��


2#6�
 I<��R !�'%  .���&2#6 �V9 E�;�� ���� !�'%

  0& ���35  �21    �17   0� 0;V�
 �S��
 �c"� �V9 T�#�#

2#6  "�  TFL�  0& ��"��  ����  �  ����  �F�9  ��%'.
 !�'%

  !h��  T�$  �\'�J  �,J  �����
25    U�P#"�  ��c"�

2300-2100  f��.� �� '�C< 0& ��"�� "��Q�c�� ����J"�!  

  �)  ��"� C<1394(  .�%�  �c��  ����J"�!   ��"� C<  �

)1394  (  �%'
 �  ��
 � �  
������
�  )1395 (   H��.��� 4��

2#6!�'%���� M"�4- ��'�J 0�
�� "� �" �<.���  

*�
  ���"�&  �����"�  2<�=>  H��  "�  8�%�  ��   �<

0��C� )  H���#  T��d  !"�
6  !�<2R  H�
���
  ^��  0��"  �(

 ) �V9 E����
RMSE  � () ���"�& T��dCE  .�R��K> ^�(�� (

I&  �H��#  T��d  H��.���2��  �  �V9  ��4�
  H��# H��#

�
  ����  �"  *�
  H��.,�  ����"�&  .��<��.�  0�  0J'#  ��� f  

��J� �� 7c�S!  *�
$�
 *�
 ��< �H  .�>����  
 �� "����� ��4 

�d�T  �"�&��  86/0  
���4  �V9!  05/3   �'
�6 0FS�
 "� 

  *�
Q�W��%�  !�#.    ���.�  8�%��f  0��%�  *�
  ���
6

  "���� ����.�>  *�
 0� ���� �R��N# 7
�J  �"�&��  �.,�!  

�# "���H  %��S��    U'Q�2#6�'%!    0�:�V
�"'
 0;V�
 "�

.�>  *�
  �.,�  �� FCG  .�"��� ���   
  "��������'#  :�  0�� 7  

���'#��  *�
  "�  �6��%!  �>���
  �����<!  ���'#  �  x"4� ��  

i.
 ^�L����<� !  ��"�!  � � ��  i# �������  i.
��    *�
 .�$��

.�>����  � 8�%� �� "������.��H   0�'��
 0;�� ���"6 ����#

�# �"��H  
���&� �� ��	G .��H  .�> *�
����  
 "���� ����'#  

 L E����#"� � E	
��# ���V9��   ��H    ��<��i.
�'G7
   �Dj


�%��$ �" ��   �C�� �    ����'# ��  �'9 �  *�
 "���% !   > ��2��� �  

2#6  U'Q�.�"��  !�'%    �  E��V9 2<�& !���  ��"  H��.,�

2#6  ��  �$��  E�"��92�>  ��#��
  "�  !�'%  �  ����

2#6 U'Q� 7����.> 0& �%� �;���
 ���%��$  ���"�� !�'%

2#6 �� ��"��
 � *�.�& 0�  "� .�%� ���.R� Y�P#� 0& !�'%

'.�  0&  �:�
  ��  M�"  H.$�� ���
  H��2�>  ���  7��Q  ����

2#6 7����.> �� 0c�G E���Q�� �� W��V
 � *'�Q  0}�"� !�'%

  �%�� f��.� 8�%� �� .�%� "��"'9�� !���� ��C<� �� �<��

 "�4��  "����  ����.�>  H�$�
  *�
  �2<�=>  H��  ��  ��
6

0�,> !��� ��%��
 2�> � !���  �� 
� 0& �%� �;���
 ����

2#6  U'Q�H��  �  ��"��  �"  !�'%  �
  E�G	�� �,J  ���'#

2#6  ��  !��
��>  �  E"�b�  �*�.�&  ���Q��
  !���  !�'%

��,� � ����J� �����
0c�G ��"����  .�$�� ��P
 ��#�
 !�<

  �,J � �<��- 2$'> �c"� ������� 7
�G �� ��L H��nC<

2#6 M�.�- !��� �" 7����.> H��.C,
 0�
��  I<��R !�'%

�
"��  0&  ��#��
  H�������  w���&  0�  ��%��
  2$'>  !�

  U'Q� �� 
� ���< 0�
�� 4�� � ��.�< �9'% ���
 ��'�G

2#60
���� ��':�� "� ���� ��"�� �" !�'%  �2��> �*�.�& !�<

��,� � �����
0�
�� ���% 0� ���� I< �# ����-"��Q !"���� -

2#6  �� 
�  I< � ����- "��Q  ���P.%�  ��':��  "�  �< !�'%

 .���� 2<�&  

  

  
  

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html


 "��# 7�QQQ	�QQQ�16 "�$N, 72  71401     
  

 

426 

 

References 
1. Booker, D.J. & T. H. Snelder, 2012. Comparing methods for estimating flow duration curves at ungauged 

sites. Journal of Hydrology, 434: 78-94. 

2. Conway, D.R., J. Nicholls, S. Brown, M.G. Adger Tebboth, W. N. Ahmad & P. B. Wester, 2019. The need 

for bottom-up assessments of climate risks and adaptation in climate-sensitive regions. Nature Climate 

Change, 9(7): 503-511 . 

3. Dawson C.W., R.J. Abrahart, A.Y. Shamseldin & R.L. Wilby, 2006. Flood Estimation at Ungauged Sites 

Using Artificial Neural Networks. Journal of Hydrology, 319(1-4): 391-409. 

4. Dehghani, A.A., M. Asgare & A. Mosaedi, 2009. Comparison of geostatistics, artificial neural networks and 

adaptive neuro-fuzzy inference system approaches in groundwater level interpolation (case study: Ghazvin). 

Jouranal of Agricultural Science and Natural Resources, 11(3): 517-528. (In Persian) 

5. Efthimiou, N., E. Psomiadis & P. Panagos, 2020. Fire severity and soil erosion susceptibility mapping using 

multi-temporal Earth Observation data: The case of Mati fatal wildfire in Eastern Attica, Greece. Catena, 

187: 104-120 . 

6. Franch, G., X. Guirao, M. Garcia-Domingo, M.J. Gil, E. Salas & A. Sitges-Serra, 1992. The influence of 

calorie source on water and sodium balances during intravenous refeeding of malnourished rabbits. Clinical 

Nutrition, 11(1): 59-61. 

7. Franch, X. & J. P. Carvallo, 2003. Using quality models in software package selection. IEEE software, 20(1): 

34-41. 

8. Garavand, S., Y.A. Nabiollahi & H.A. Sadeghi Kaji, 2014. Zoning of fire prone areas using GIS (Case study: 

Lorestan province). The Second National Conference on Climate Change and its Impact on Agriculture and 

the Environment, Urmia. (In Persian) 

9. Gizaw, M.S. & T.Y. Gan, 2016. Regional flood frequency analysis using support vector regression under 

historical and future climate. Journal of Hydrology, 538: 387-398. 

10. Goswami, S., S. Chakraborty, S. Ghosh, A. Chakrabarti & B. Chakraborty, 2018. A review on application of 

data mining techniques to combat natural disasters. Ain Shams Engineering Journal, 9(3): 365-378 . 

11. Kaltenbrunner, K. & A. Reichel, 2018. Crisis response via dynamic capabilities: a necessity in NPOs’ 

capability building. VOLUNTAS: International Journal of Voluntary and Nonprofit Organizations, 29(5): 

994-1007. 

12. Mosa Beigi, M. & F. Mirza Beigi, 2017. Zoning forest fire risk in the Manesht and Qalarang Protected Area 

using a network analysis model and geographic information system. Environmental Sciences, 14(4): 175-18. 

(In Persian) 

13. Pham, B.T., A. Jaafari, M. Avand, N. Al-Ansari, T. Dinh Du, H.P.H. Yen & T.T. Tuyen, 2020. Performance 

evaluation of machine learning methods for forest fire modeling and prediction. Symmetry, 12(6): 10-22 . 

14. Pourghasemi, H.R., M. Beheshtirad & B. Pradhan, 2014. A comparative assessment of prediction capabilities 

of modified analytical hierarchy process (M-AHP) and Mandeni fuzzy logic models using Netcad-GIS for 

forest fire susceptibility mapping. Geomatics, Natural Hazards and Risk, 7(2): 861-885. 

15. Pourghasemi, H.R. & N. Kerle, 2016. Random forests and evidential belief function-based landslide 

susceptibility assessment in Western Mazandaran Province, Iran. Environmental earth sciences, 75(3): 185. 

16. Shu C. & T.B.M.J. Burn, 2004. Regional Flood Frequency Analysis at Ungauged Sites Using the Adaptive 

Neuro-Fuzzy Inference System. Journal of Hydrology, 349: 31– 43. 

17. Smola, A.J. & B. Schölkopf, 2004. A tutorial on support vector regression. Statistics and computing, 14(3): 

199-222. 

18. Stambaugh, M.C., G. Creacy, J. Sparks & M. Rooney, 2017. Three centuries of fire and forest vegetation 

transitions preceding Texas’ most destructive wildfire: Lost Pines or lost oaks? Forest ecology and 

management, 396: 91-101. 

19. Svetnik, V., 2003. Random forest: a classification and regression tool for compound classification and QSAR 

modeling. Journal of chemical information and computer sciences, 43(6): 1947-1958. 

20. Tehrany, M.S., B. Pradhan, S. Mansor & N. Ahmad, 2015. Flood susceptibility assessment using GIS-based 

support vector machine model with different kernel types. Catena, 125: 91-101. 

21. Vapnik, V. 1995. Support-vector networks. Machine learning, 20(3): 273-297. 

22. Zarekar, A., H. Varjavand Naseri, S. Ghorbani & B. Kazemi Zamani, 2016. Forest Fire Hazard Mapping 

Using Analytical Hierarchy process and Geographic Information System Study Area: Helen Protected Area- 

Central Zagros. Environmental Sciences, 26(1): 167-180. (In Persian) 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
13

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-1
0-

30
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.13.7
https://rangelandsrm.ir/article-1-1124-en.html
http://www.tcpdf.org

