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Knowledge of wildfire-prone areas is useful for identifying future challenges and 

formulating management strategies, therefore, monitoring and studying the 

behavior of this phenomenon can be effective in this regard. In this study, the 

areas affected by wildfires in Kermanshah province were obtained using the 

information related to the active fire of MODIS satellite during the years 2001 to 

2022. Then, using the kernel density function, the density of fire occurrences for 

each year was calculated and the wildfire data was prepared in the form of density 

per square kilometer. Different density maps were entered into the non-parametric 

Mann-Kendall analysis in the form of a time series to calculate the trend of 

changes at a significance level of 95% or more (99%) with this method. 

According to the results, during the past 21 years, an area equal to 3613.31 square 

kilometers of the province's land has experienced an increase in the density of 

fires, and this amount is equal to 644.39 square kilometers for the decreasing 

trend. None of the protected areas of Kermanshah Province have a decreasing 

trend of wildfire density; however, areas from the north and northwest, west and 

east of the study area have an increasing trend of wildfire density. Most of the 

areas with an increasing trend of wildfires are located in high areas with high 

rainfall and are covered by Zagros forests. Among the protected areas, Shahu and 

Kohsalan as well as Buzin and Markhil have the most fluctuations and changes in 

wildfires density. The fact that a large part of these areas is covered by oak 

forests, drought, temperature increase, and the spread of intentional fires may be 

among the effective and important factors in this phenomenon. The fact that a 

large part of these areas is covered by oak forests may be among the effective and 

important factors in this phenomenon. 
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�L��AF 2�$ 	� (- D
r6Y� .��� 	��F"20 '39 °45  
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1 - Bayesian hierarchical model 
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 "�6�	�t���  .�L�� 	��q���� 
. ���8	 "9B- ��� ��	
B �� "2001  
B2022  ��� ������ ����� 	�%gF 	�- "

 �� �'& .���C%gF 	�- "���� 
.�:��� ������ 
& S
;� J�� U ��B �2 100 �6�  .�C 7#�
��7& �B 	�t��7  �� U ��B 7�;�

                                                      
1 - Active fire detection 
2 - Pixel Size 
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 J��6�& �� �!� E���B J��Z�	 
.��
�
C "  	
gC 7& ��� S
;��� ��	  7 �� (��B  S
;� ��
�
C "��& (- ��

7M�
] 8�a  }Y�� %&
B d� �� ��
P6�� 
& Z�	 J�� 	� .��  ��
P6�������� � }Y�� 7O;� �. ���$� 	� "�� ��C. 

 7O;� (- �� 7�W
L 
& ������ J��U  ��	 �B �� ��C �6�. "�6��& U ��B "�	�� 7  �;$
� ��B	
#� 7& .��	�0 �B 

 �.��8) ��&� �����W �(�	
!g.13997�;� .(  "�6�	 ���L "�	�� E���B J�� �� EW
] "
.Grid  7  ��& �.��8

 9�
g� (
��������� ��C  	�(- 
. .��� QO� �]�� 	� U ��B  

 ,2�� >���"6"F G1=:  

U ��B 
. "7#�
�� ��C  "��&9B- ��� ���L 
& D����AB ���	 7#�
�� "��& "ASCII  �	����� 	�aL� TerrSet  .���C

 �
gB TV�
L�E 
. "�	
C� ��C 7& D	�W  (���- �� ��
�� 	� � ��
�- ��
�� "���6��	
0
� J� " - 2�� 2  E���B "��&

.�C ��
P6��  ��
C��. � �!�+�:�	��. ��
�� "�� 	� ���	 ��F� E&
;� 	� ���	 ��F� ��� ��	�& "��& (���- J��

�	�� �� 	��q ��
P6�� 	
!g. � ��	��) ���� �(�1389.(  ��L (���- J�� 	�H0  %���B �68��!� � (��& E;6��

���� 
. � 7��g� "H1  	� �8��!� ���	 d� ��F����� 
. ) ��� �(�	
!g. � "	��]1397 ��6&� (���- J�� 	� .(

 �� T0 D��.
�� �
gB 
& D��.
�� �� d��. J�& �R68�(- 7#�
�� ��C  �
� 7& "�6��	
0 �S �� 7O&�	 H&
O�7& � -

 ����� -��.  ���X1,X2,……Xn U�	�� �
)�- ��C
& �t��	�� D��.
��:  

)1 (  ∑ ∑ ������ − �	
���	����	��  

 7O&�	 	�n  � "�� D��.
�� ���'BXJ  �XK ���� K�B�B 7&  "
.j  � ��K 7& 7  �'&
B .�6�. ���� "�� 	� �� (���

sgn 7& ��� ���- j
& 	� 7O&�	 D	�W2  E&
q.��� 7#�
��  

)2 (  ������ = �+1  ��  ��� − �	
 > 00     ��   ��� − �	
 = 0−1  ��  ��� − �	
 < 0  

���� ��
gB 
& ���� �. (���- J�� 	� %q��	� �� 7��
;� ��8 �� T0 "
. �� 7�]�� J�� 	� .��C & (��B7 �� ��
P6�� "
F

���� ��W� ���
;� 6�� (��
�� "��) �t��	�� 7��gb� 	� 
.7#B�� � ��  ��
P .��g� 7��
;� Z�	 J�g. 
& �	 
.  
&

���� 7!�� ��L  T�
�	�� J�)�
�� ���	�� �8��!� %���B � ���& E;6�� 
.S  �&��	 ��3  �4 7& ����� ��-:  

)3 (  E(S)=0  

)4 (  ������ = ������� !"��∑ #$�#$���� #$"�%$&'�(  

 j
& 7O&�	 	�n���� ���'B :  �
.m'B :��� ���  � 
.t.��� ��� �. 	� ���� ���'B :  d� �� ��� 7  ��� J�� ��� �� 	�t�

�� �	 ��� d� E�!�B �"�
�� 	��;� J�� ��C
& 76C�� ��F� �!� �� �6��& ����� 	��;�  ���
;� J�� ���'B � �.�

                                                      
1 - Kernel Density 
2 - Non-parametric Mann-Kendall 
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 H�,I1:  �����J" �;���Zscore  :����;�� K1L= �) N�<���#,;'5  �&���-�
 �2021(  

 ���J" �;���Zscore ���J" �;��� ��QB"  

576/2>   (
�g$� QO� 	� ����aL� D����AB99 �W	�  

 576/2 ≤   �96/1 >   D����AB�aL��� (
�g$� QO� 	� �95 �W	�  

96/1 ≤   �654/1 >   (
�g$� QO� 	� ����aL� D����AB90 �W	�  
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'� QO� (��& ����aL�  

0  ���	 (��&  

 0 <     �654/1 -  ≥  "	��
'� QO� (��& ��.
   

654/1 - <     �96/1 -  ≥   (
�g$� QO� 	� ��.
  D����AB90 �W	�  

96/1 - <     �576/2 -  ≥   (
�g$� QO� 	� ��.
  D����AB95 �W	�  

 576/2 - <   (
�g$� QO� 	� ��.
  D����AB99 �W	�  

  

                                                      
1 - Salmi et al 
2 - Skewness 
3 - Partal and Kahya 
4 - Pre-whiten 
5 - Kandya et al 



  

  

  

  

138   -------------------  �� �	
����� ������  ����13 ����� �40� ��
 1403  

 

RS"�7�#� ?��;� �-�� :4A�BC �,� �T��� :�U��' �  

 H$
� �� "	
��& 	�9B- ���J�& �� E�:� 7& "�g'B "  (��&q
&� ���
�  Dj�r���C���& ��C  7  ��� "�	�
� 

 UYC D
��g�(��  E6Y� �	�� �  (
6�� QO� �
gB 	� ����C J�� .7& v�`� E&
q ��.
�� .��� ��C  J���&
&

7��gb�  7':
O� J�� 	� S
;���R�  7& �	
C� �&9B- ���" 
. z���� ��
� 7& �'�#$ H$
� QO� "9B- ���" 
.  a��

�� 9C�0/"�&	
  .��	�� �	
C�  ����B7& (��� 9B- ���& 	� U�� E�
� d�J���� .�C
& "��� J�� �6�& w	� "��& �	

 .�C ��
P6�� a�� 9C�0/"�&	
  7�;� �� U���'& �� 7!�-  D����AB ���	9B- ��� J6L�� �t�	� 
& ��C 7#�
�� "

 "	��
'� QO�95  ��	�& ��
!� ��
C�Vg. �t� �� X�6Y� �`�	� 9C�0/"�&	
  
& ���	 "�	�� H$
� j
& 7& �W	�

 ���8	 H$
� J�& ��
C�Vg. �W	� J�kg. �]
�� � ���C9B- ���/"�&	
  
& "9C�0 
. .�C ��	�& X�6Y� "

;� �� 7':
O� J�� 9C�0/"�&	
  7�;� (
��
� 7�E)F 
.  �) %B���IFRWO1��
P6�� 
& 7�;� J�� .����� 7��B ( 

 ��b� ���: �	��.
� ���
rBETM+  2
� 	�2010 ��
�-  ��C ) ��� �(�	
!g. � ���	���&2014 2
] 	� � (

 D
':
O� 	� a�� �`
]�
b�� 76L�� 7��� �
)6��� "�	 �&  ��
P6�� 2
] 	� "	��
F � �.
�� X�6Y� "
.�) �� �"	�
�

1396�76��
C � ���  h1399.(  

  

V�U � W#�<2  

 E!C2  U ��B9B- �����
�� "�� D	�W 7& �	 "  2
� ��2001  
B2022  9�
g��� �.� 7  �;$
� E!C J�� 	� .

 7& �6�. a��q ��	 "�	��9Y& 
. U ��B 	� 7  ��	�� �	
C� "9B- ��� 7& a�� a#� H$
� � ��j
& "9Y& 
. ��

 U ��B 7  �	�� �	
C�9B- ��� .��� J��
0 "(
g. 	�$ 2
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1 - Iranian Forests, Range and Watershed Management Organization 
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