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Fire is one of the threatening factors of Iran's forests and rangelands. Thousands 
of hectares of forests and rangelands are burned by fire in Zagros, yearly. A wide 
part of Kohgiluyeh and Boyer Ahmad's forests and rangelands have burned by 
fire in recent years. The present research was conducted to investigate the role of 
climatic parameter changes in fire occurrence in forests and rangelands of this 
province. Both temporal and spatial relationships between climatic and fire 
variables were investigated. Climatic variables data were obtained from the Iran 
Meteorological Organization and fire data (number, area, and location) in the 
period of 2006-2020 were obtained from the Natural Resources and Watershed 
Organization of Kohgiluyeh and Boyer Ahmad province. The temporal 
relationship between climatic and fire variables was analyzed based on Pearson 
correlation coefficient and regression analysis. After preparing the fire map and 
climatic maps by interpolation method, the spatial relationship between climatic 
variables and fire occurrence was obtained by the logistic regression method. The 
spatial modeling of the fire risk probability was done using 70% of fire locations 
and the logistic regression method. To evaluate the efficiency of the logistic 
regression method, 30% of fire locations and area under the curve (AUC) method 
were used. For the accuracy assessment of the fire risk probability map, error 
matrix and overall accuracy were applied. Results of the temporal relationship 
showed that the number of fires had a significant relationship with seasonal wind 
speed mean. Results of spatial relationship showed that seasonal temperature 
mean was the most important variable in fire occurrence. Evaluation of efficiency 
and validation of logistic regression and fire risk map showed that this method 
with AUC 0.95 and OA 92.7% had a good accuracy in identifying fire risk areas 
in forests and rangelands of the province. The results of this research are practical 
in fire management, monitoring, and prediction in the natural resources of the 
province. 
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1 - MODIS: Moderate Resolution Imaging Spectroradiometer   
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1 - Pearson correlation coefficient 
2 - Bihamta 
3 - Zare Chahooki 
4 - IDW: Inverse Distance Weighted 
5 - Smith 
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1 - Pakgohar 
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 �& )��� ���'  $��/& �U�MT& .��	 AUC X�'0,5  �11  $��/& .Y�� ���!1 $	AUC 
                                                      
1 - Koutsias 
2 - Karteris 
3 - Chou 
4 - Pourtaghi 
5- Mas 
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1- Golkarian 
2- Naghibi 
3- Pourghasemi 
4- Yesilnacar 
5- Youssef 
6 - Congalton 
7 - Green 



  
  
  
  

116  -------------------  �� �	
��
��� ������  ����13 ����� �41 
�� �1403  

 

  
 F,�5FG+O 0��M#� :  �3#��G!B 4�C)� �� J;��� � �
 � �3#��G!B 4�C)� -���5��HI � ����� JH�+� FB ����� :J�+�) *�1��3#H �

(*�1��3#H  

>;I -�
��UC� V�H �:��P �EH�� �W�� �� ����M� -�
��UC� � -P#)4�C)� ����� JH�+� -�
  

����M� -�
��UC� *:�� -�
���#�:  

 �S �M��P� 
����!�& 6����!1 ���$ 
��$�	�M�16 %' ���L� @�� ' _��+1 9�� $	 @�� �� 
��6  ��� �	�	 )���
.Y��  

  



  

  

  

  

117  ----------------------------  ��
�� �  !"#���	
 $%	��� ! & '(%� 
)* �� +(�,  -./0 �� �1...  

 

  

  

  
 F,�6 �� ����M� ��UC� 0	
 �����U; *:�� -�
���#�: :16 �C=�3 :J�+�) ��S� [�) (>
��
 -�
  

  

>;I 0�)� � ��*�; *:�� -P#)  

21� YT�� � 	��T1 ���$ 
��$�	�M�  �S 
:��16 9�� $	 @�� �� 
��' _��+1 %' ���L� @��  
��7  �8  )���
9��) =#��� Q����' .Y�� ��� �	�	  
��7  �821� 	��T1 X#����' �(  @�� $	 
:��1397  YT�� X#����' �

21�  @�� $	 
:��1399 Y�� %����5 O�P� %'.  



  
  
  
  

118   -------------------  �� �	
��
��� ������  ����13 ����� �41 
�� �1403  

 

  
 F,�7>;I ��*�; *:�� : -P#) FG+O �� �
  �� 4�C)� J;��� � �
16  ��S� [�)�C=�3 :J�+�) (>
��
 -�
  

  

  
 F,�8>;I 0�)� *:�� : -P#) FG+O �� �
  �� 4�C)� J;��� � �
16 �C=�3 :J�+�) ��S� [�) (>
��
 -�
  

  

>;I � ����M� -�
��UC� V�H �GCQ��
 -P#)  

21� � �M��P� 
����!�& X�' %K'�$ ��$�' =#���  )�&: �S $	 
:��16 9-�" $	 ��L� %C��  )���� ;1��& � ��
21� 	��T1 X�' %
 	�	 )��� �MN��#�' � %#���-*
  � YR�& �-�7RM� ���c  	�' Y��� X�-���& ��!�& � 
:��

٠

٢٠٠

۴٠٠

۶٠٠

٨٠٠

١٠٠٠

١٢٠٠

١۴٠٠

١۶٠٠

١٨٠٠

٢٠٠٠

0

200

400

600

800

1000

1200

1400

1600

1800

2000

 	��T121�  
:��9-�" ;1��& � �� 

@�� 

21� YT�� 9-�" 
:�� ($����) ;1��& � �� 

@�� 



  

  

  

  

119   ----------------------------  ��
�� �  !"#���	
 $%	��� ! & '(%� 
)* �� +(�,  -./0 �� �1...  

 

��T&  @��") Y�� %���	 	�"� 
$�	1��M��P� ��!�& X#� X#��'��' .( J*& 	��T1 $	 $�x��W� �M��P� ��!�& X#�1
21� 
:�� 9-�" $	 �� 21� $	 	�' 9&�� 2/� 	$�& $	 .Y�� �	�' )���� ;1��& � �� � �M�N$ 2��45 =#��� �
:��

) �&	�L1397 	$�& $	 ( �M��P� �,��� 6������ �21� 
:�� ��  %
 �	�	 )��� )��#� �P�� @�M� $	 Y��� 2#�( �
:�$ $	 	�'
�� 21� 
:��� 2�5 $	 
$�x��W� 9&�� 	�' <:� � Y�� �	�' V#�N $	 �M*& �M��P� 9&�� ���'

21� �& 
:��J#I$ $	 	�' Y��� 2/� .���'21� 
�� ��#}1 (�� 
�-#	 6�TC�K& $	 )�*" �T�RS VS��& $	 
:��
 �)�$��M� � �C�") Y�� ���2015�����M�1 t1  �)�$��M� �2007 2��45 =#��� �' %
 (2�5  .	$�	 Y/'�K& �$  

21� YT�� X�' %
 	�	 )��� =#��� X��zM�  ��� �%TC�K& 	$�& ���&: �$�	 �S ��M��P� 
����!�& � 
:��
��T& �-�7RM�  @��") Y�� %����� 	�"� 
$�	1.( �& )��� O�\�& X#� 21� YT�� %
 ��	 
:��  )���� 
��

.Y�� �	�R� �M��P� 
����&�$�5 :� �W}�&  
  

 [�*O1�
 :>;I -�
��UC� V�H �GCQ� �C=�3 :J�+�) *�1��3#H � �3#��G!B 4�C)� �� ����M� -�
��UC� � -P#) (>
��
 -�
  

�CQH�� ��UC� F%CQ� ��UC� 4#)��
 �GCQ��
 c3�$ �+�� ) -���Sig.( 

21� 	��T1 
:��  

%"$	 X�-���& ��c  6$��N  0,14  0,58  

%"$	 ��
��N X�-���& ��c  6$��N 0,21  0,42  

��c  �R7� Y'�S$ X�-���& 0,16 -  0,53 
��c  �R7� Y'�S$ 9P��N X�-���&  0,20 -  0,45  

��c  ����$�' O�M�&  0,01 -  0,96  

��c  �'�� � 6���� O�M�&  0,15  0,57  
��c  	�' Y��� X�-���& 0,50* 0,04* 

��c  	�' Y��� ��
��N X�-���&  0,04  0,86  
*��T& :  )���MS� aK� $	 $�	95 �,$	  

  

>;I -�
��UC� V�H �:�,� �EH�� �W�� �� ����M� -�
��UC� � -P#)4�C)� ����� JH�+� -�
  

�	%: ����M� -�
��UC� -�
  

%�/�  9�� $	 �2��45 X#� $	 �	�+��� 	$�& �M��P� ��!�& Y�� 
��9 .Y�� ��� �	�	 )���  

  

                                                      
1 - Tymstra 
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9#M� �	%: >;I -P#)  

21� O�P� %�/� 9-�" $	 
:��  �S �MN��#�' � %#���-*
 )���� ;1��& � ��16  9�� $	 ���L� @��10  �	�	 )���
�Q��� X#� �' .Y�� ���   	��T1 �%TC�K& 	$�& ���&: �$�	 �S16342 21� ��/   �	��0& $	 
:��9-�"  ;1��& � ��

 %
 Y�� �	�� � {�+1� )����656 21� ��/  9-�" �	��0& $	 
:��  � ��15416 21� ��/   ;1��& �	��0& $	 
:��
 9��) Y�� %����5 O�P� %'1021� 	��T1 X#��'��' .( 
:�� �$ 
�� %' ;1��& $	 �	�	  :� ����' 
��-M�j $�S

9-�" �& O�\�& X#� Y�� .Y�� �	�' �� � ����1%1�' @�T��� 
��' ����' YC�* %' ��1�
 �T1�& 
��  @�c  $	 �4#�
21� 9c ) @�� _�L .���' (
:��  

  
 F,�10>;I �:�,� 0��M#� : -P#) e� -�
 FG+O �� ����  �� 4�C)� J;��� � �
16 �C=�3 :J�+�) ��S� [�) (>
��
 -�
  

 

>;I 9#M� �� ����M� -�
��UC� ��Q: 0��
� � [��C1� [*� � -P#)>;I 9#M  4#�)�D� @�� f�)��H -P#)

\�CQ�'  

21� O�P� $	 �M��P� 
����!�& �R7� Y�M��  @��" $	 _��7�C )�����$ <�$ Q����' 
:��2  ��� �	�	 )���
%' =#��� Q����' .Y�� Y�	 21� O�P� � �M��P� 
����!�& X�' ����& %K'�$ 9��01 :� ��&�  <�$ :� �	�+��� �' 
:��

�\ �_��7�C )�����$21� O�P� �KL @�M�N� $	 ����!�& %M� ]#�  )���MS� aK� $	 
:��99 ��T& �,$	  $�	
 @��") Y�� �	�'2%"$	 X�-���& X��zM� .(  21� O�P� �$ ��W}1 X#����' ��c  6$��N 9-�" $	 
:��  ;1��& � ��

J*& � Y�� %���	 )����21� O�P� $	 ��!�& X#�1 %,�� $	 
:�� )���� �T�RS ;'��& 
��  2��45 =#��� .Y�� �	�'



  

  

  

  

123   ----------------------------  ��
�� �  !"#���	
 $%	��� ! & '(%� 
)* �� +(�,  -./0 �� �1...  

 

21� X�' %
 	�	 )��� (�� )�$��:�& )���� $	 
�-#	 
:�� %' 
�� O�P� 9-�" $	 %����5  %"$	 i���& � �*�*' 
��
 ��T& %K'�$ %�U�� 6$��N  �������" � 
$�����) Y�� %���	 	�"� 
$�	1396 .	$�	 V'�K1 2��45 X#� =#��� �' %
 (

�
$�1 2��45 =#���1 ��M� �) )�$2013(  21� J#I$ �' J��P� ���!1 6��W� w�cL$	 
:��  (�� ����~�� $	 ��-�" 
��
21� %
 	�	 )��� 
:�� %' )��7'�1 9c  $	 �� ��T& $�S %"$	 �' 
$�	   
�-#	 %TC�K& $	 .��	�' iR1�& ��c  6$��N

%"$	 2#�( � ��M��P� 
����!�& X�' :� �(��  �' %�U�� ����$�' 2��
 � 6$��N21� O�P� $	 �$ ��W}1 X#���  $	 
:��
%���	 X�j ) ���|���  �)�$��M� �20172�5 2��45 =#��� �' %
 ( %' .	$�	 ����3M� �$  
�-#	 %TC�K& =#��� ���s�

 %
 �	�	 )������ J��P� $	 �1�  @�M�N�21� O�P� ����' 
:�� X���R&�:) Y��2  �)�$��M� �2011��S ��$�' .(  
��
� O�P� ����&21  �M��P� ��!�& %
 �	�	 )��� (�� ����+�C�
 ���" $	 
:��  %"$	  $	 �$ ��W}1 X#����' �6$��N

21� O�P� 6����!1 	$�+#��) Y�� %���	 %TC�K& 	$�& %/K�& $	 
:��3  �)�$��M� �2008 �' 6$��N %"$	 9&�� .(
)�#�" 
�$ %' �Y�� $�x��W� (�� �#��� 
�� 
$�S )�#�" %
 �&: ���� 
���� %"$	 %
  %' 9#�R1 ����' U�' i�0& 6$��N

�& ��� 
��	�' 21� <��7� � O�P� �' �M*& ��W}1 �@�� _�L @�c  $	 %
 ���� %,�� $	 
:��  �T�RS 
��
21� �'��' $	 ����+N Y#�#�& � %����-��5 6�&��P� %' :��� ����	�# 	$��& %' %"�1 �' .��$�	 %' 
:��  @�c  $	 �4#�

21� ��� �
:�� �& Q�7N� 2�5 :� 2�'21� 9c  $	 Y�� 
$��\ �Q��� X�M� �' .	��)��& $	 �
:�� %
 �#��
%"$	 %�/� Q����'   %"$	 X#����' ���c  6$��N YRP��& �	$�	 	�"� )���� $	 6$��N  �Z� :� �$ 
����' 
��

21� O�P� @�M�N�.	�	 ����� 
:��  

  

 [�*O2>;I 9#M� �� ����M� -�
��UC� 0��
� : :J�+�) \�CQ�' 4#�)�D� @�� P� ���&C)� �H *�1��3#H � �3#��G!B 4�C)� �� -P#)

�C=�3 (>
��
 -�
  

�CQH�� ��UC�  F%CQ� ��UC�  \�CQ�' 4#�)�D� c3�$  ) ����� ���C��S.E.(  �+�� ) -���Sig.(  

 O�P�
21� 
:��  

��c  ����$�' O�M�&  .221**0 .018  .000 
 %"$	 X�-���& ��c  6$��N  6.799**  .201 .000 

%"$	 ��
��N X�-���&  ��c  6$��N  3.530**  .240 .000 

��c  	�' Y��� X�-���&  5.747**  .149 .000 
��c  	�' Y��� ��
��N X�-���&  1.083**  .270 .000 

��c  �R7� Y'�S$ X�-���&  1.479**-  .040 .000 

��c  �R7� Y'�S$ 9P��N X�-���&  -0.531**  .033 .000 
��c  �'�� � 6���� O�M�&  .178**0  .007 .000 

Y'�W ]#�\  -493.898**  19.273 .000 
**��T& :  )���MS� aK� $	 $�	99 �,$	  

  

%' ]#��\ Q����' Y�	 21� O�P� �KL @�M�N� @�& ���&� %' _��7�C )�����$ <�$ :� 9,�N 
:��  �#: 6$�,
%' �&� Y�	:  

                                                      
1 - Turco 
2 - Zumbrunnen 
3 - Syphard 
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)3 (Pfire(0,1) = 1/(1+e –(0.221 * "rain") + (6.799 * "tempmean") + (3.530 * "maxtempmean") + (5.747 * "meanwindspeed") + 

(1.083 * "maxwindspeed") + (-1.479 * "humimean") + (-0.531 * "minhumimean") + (0.178 * "sunshine") - 493.898)  
:)� $	 %
  

Pfire(0,1)21� O�P� �KL @�M�N� :  �
:��e� 	�� : @	�T& �~2,718 �rain ���c  ����$�' O�M�& :tempmean 
 %"$	 X�-���&  ���c  6$��Nmaxtempmean  %"$	 ��
��N X�-���&  ���c  6$��Nmeanwindspeed  X�-���&

 ���c  	�' Y���maxwindspeed  ���c  	�' Y��� ��
��N X�-���&humimean  ���c  �R7� Y'�S$ X�-���&
minhumimean  X�-���& � ��c  �R7� Y'�S$ 9P��Nsunshine �& ��c  �'�� � 6���� O�M�& .����'  

  

>;I 9#M� �ES [��C1� �	%: \�CQ�' 4#�)�D� @�� f�)��H -P#)  

%�/� 21� O�P� �KL @�M�N� _��7�C )�����$ <�$ Q����' 
:�� 9-�" $	  � %#���-*
 )���� ;1��& � ��
 9�� $	 �MN��#�'11  .Y�� ��� �	�	 )���21� Y�TP�& X��zM� 
:�� 9-�" $	 %��x� 
��  $	 )���� ;1��& � ��

�& )��� =#��� .Y�� ��� �	$�� 9�� X#� 21� ����' %
 ��	 
:��  (&�P |�$) )���� �KL�5 VS��& $	 %��x� 
��
%� �� $��P )���� ���" $	 %
 (%�/� $	 %����5 O�P� %' ���� �C�N$	 .��� 21� %
 
:�� & $	 �
��� 
��J
 VS��  �KL

%� �� $��P )���� @�M� $	 %
 (%�/� $	 �'� |�$) )���� ����  �	�	 �$  9��) ���11 %�/� YP	 :� )��� %C}7& X#� .(
21� O�P� �KL @�M�N� 2�5 $	 
:�� 21� O�P� VS��& ����& ���' .	$�	 ���#� $	 
:��  

  
 F,�11>;I 9#M� �ES [��C1� �	%: : FG+O �� -P#)  J;��� � �
�C=�3 :J�+�) *�1��3#H � �3#��G!B 4�C)� (>
��
 -�
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>;I 9#M� �ES [��C1� �	%: ��+)���C�� -P#)  

) ��0�& �#: aK� %c3�& =#���AUC21� O�P� �KL @�M�N� %�/� ����$�R��� 
��' (  )�����$ Q����' 
:��
 9�� $	 _��7�C12  @��" �3  9�� $	 .Y�� ��� �	�	 )���12 ��0�& �#: YN�7& ��'� )��� �|�$  ����	

)��� (R� iL � ��0�& �#: aK� �KL %�/� � _��7�C )�����$ <�$ �'�#:$� =#��� .Y�� ��R& iL ����	
%' Y�	 �& )��� ��&�  ��0�& �#: aK� �' <�$ X#� %
 ��	0,95 O�P� �KL VS��& �#����� $	 �'��K& �#�$�
 �

21� 9-�" $	 
:�� �' � %#���-*
 )���� ;1��& � �� .Y�� %���	 �MN��# X#� 
��' ��0�& �#: aK� $��/& X��zM�
%�/� $	 @�& 21� �KL @�M�N� 
$�	�'��T& )���� $	 
:��Y�� �	�' $�	  @��")3.(  

Y0, =#��� 21� O�P� �KL @�M�N� %�/� ���� �& )��� ��
 Y0, � �KL ^#�1�& Q����' 
:��  Y0, %
 ��	
21� �KL @�M�N� %�/� ��
 %�*1 
:��  �' �'��' ���92,7  )�����$ <�$ ���K& YP	 :� �
�N %
 Y�� �,$	

%/RS $	 _��7�C 97��5 
��' 21� O�P� �KL @�M�N� %�/� 
�� 9-�" $	 
:��  � %#���-*
 )���� ;1��& � ��
 @��") Y�� �	�' �MN��#�'4)��� ��,� �KP 
�$ 	���� ��KL ^#�1�& $	 .( �KP 
�$ 	���� � %�/� Y0, ����	

� )��� ��%/RS 
���KL ����	  ���,� �KP 
�$ 	���� 9��01 � �KL ^#�1�& =#��� Q����' .���7� %�/� $	 
��'
10505 21� ��l Y�TP�� $	 %
 97��5 �	�' 
:�� 21� O�P� �KL @�M�N� %�/� $	 ���� %' (�� 
:��  ��l )����

21�  
:�� %/RS ��� 
��' %' .���  ��s�10698 %' Y�TP�� $	 %
 97��5 21� )���� �	�' 
:��  @�M�N� %�/� $	 ����
21� O�P� �KL %' (�� 
:�� 21� )���� %/RS 
:�� ��� 
��'  ���  �KP 
�$ 	���� 9��01 Q����' X��zM� .���

 ��KL ^#�1�&933 %' �Y�TP�� $	 %
 97��5 21� ��l )���� �	�' 
:�� 21� O�P� �KL @�M�N� %�/� $	 ����  
:��
%' 21� )���� %/RS 
:�� ��� 
��'  ��-#	 ��S :� .���740 21� �Y�TP�� $	 %
 97��5 �	�' 
:��  %�/� $	 ����

21� O�P� �KL @�M�N� %' 
:�� 21� ��l )���� %/RS 
:�� ��� 
��'  Y0, ��KL ^#�1�& ��
 =#��� Q����' .���
21� O�P� �KL @�M�N� %�/� ��
  �' �'��' 
:��92,7 $	97��5 :� )�(�& X#� %
 ��T& X#�' .Y�� �	�' �, %' �� -

%/RS ���$	 ��� 
��' %/RS $	 _��7�C )�����$ <�$ ���K& YP	 :� �
�N =#��� X#� .��� 97��5 
��'  
��
21� O�P� �KL @�M�N� %�/� 9-�" $	 
:�� �& �MN��#�' � %#���-*
 )���� ;1��& � ��  $	 <�$ X#� YP	 .���'

2��45	 
��2�5 w�cL $	 %
 (�� 
�-# 21� O�P� �KL @�M�N� ���'  Y�� ��� ��#}1 ���� ����� 
:��
) ���#��j � 
$�����2015 �)�$��M� � (��1$�& t2009 (%' %
  O�P� $	 �W8& 
��$��
�  ]���& �����&:�� 9�C	

21� J�Mc1 J�7�� ]C�P $	 
:�� ):� � �$��T&��j 
��� �� .Y�� �*�� %' ����7�C ��	 � �	�:� %TC�K& =#�
) )�$��M�1401<�$ :� %
 ���&: %
 �	�	 )��� (�� ( J�Mc1 
�� �& �	�+��� �$��T&��j 
���  %�/� YP	 �	��

21� O�P� �KL 9�7���5 �& 2#�( � 
:�� J� 2��45 X#� =#��� �' %
 �'�# .	$�	 ����L  
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 F,�12 �+�+� �g�	� :ROC �	%: �� \�CQ�' 4#�)�D� @�� -��HH>;I �ES [��C1� -�����C=�3 :J�+�) -P#) (>
��
 -�
  

  

 [�*O3) �+�+� �3P hE) 4�5�� :AUC@�� �H�3P�� -��H (  �	%: �� \�CQ�' 4#�)�D�>;I �ES [��C1� -����H :J�+�) -P#)

�C=�3 (>
��
 -�
  

@�&  
��0�& �#: aK�  

)AUC(  
$��T& ��R���  

)S.E(  
��T&
$�	  

)Sig.(  
 )���MS� aK� 9,�� 95 �,$	  

���#�5 :�&  �#U�' :�&  

_��7�C )�����$  0,958  0,002  .0000  0,954  0,963  

  

 [�*O40�W -��H ��B 0�W � �ES Z3�;�� : @�� ��+)  �	%: �� \�CQ�' 4#�)�D�>;I �ES -����H�C=�3 :J�+�) -P#)  -�


(>
��
  

  FQ,�
 >�
 -�
 �+�H �%��) �*� (-*+H  

FQ,�
 �*
�	� -�
  �*� 0��M��)

(�+��P  

  21� ��l ) 
:��0(  21� ) 
:��1(  
97��5 �,$	 Y�$	 
��  

%/RS 
��' (%) ��
 Y0, �# ���  

21� ��l ) 
:��0(  10505  933  91.8  
21� ) 
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