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Wildfires are one of the critical environmental issues that cause financial and 

human losses. This harmful phenomenon endangers the lives of humans and 

creatures and is one of the factors of global warming. Its quick detection is a key 

element in controlling such a phenomenon. Therefore, this research aims to 

investigate the trend of active vegetation fire spots and its relationship with 

climatic variables using satellite data in Mazandaran province. So, while checking 

the efficiency of remote sensing data, practical measures can be taken to control 

and monitor this destructive phenomenon in a precise location and time. 

Therefore, in this research, meteorological data with daily scale, Brightness 

temperature 31 (BRIGHT_T31), and Fire Radiative Power (FRP) of MODIS 

sensors were used in the period from 2001 to 2022. The results showed that the 

most occurrences of vegetation fires were in the east of Mazandaran in the 

altitude classes of 0-500 meters and the lowest frequency was related to the 

altitude classes of 2500-5600 meters. Most of the vegetation fire incidents 

occurred in the hot and dry months of the year in the eastern strip of Mazandaran. 

The Petit homogeneity test was used to check the change point of fire. The results 

of the Petit homogeneity test presented the trend change point in an upward 

direction in July 2011 for the BRIGHT_T31 profile at the 95% confidence level. 

Spearman's non-parametric test was used to investigate the correlation between 

climatic parameters and the number of fires. Correlation results showed a 

significant relationship between climate parameters with a daily scale 

(Temperature, Precipitation, Relative Humidity, Sunshine Hours) and FRP and 

BRIGHT_T31 profiles at the 90% confidence level. So, temperature has been the 

most effective meteorological component of forest fires. As a result, fire events 

are strongly related to weather conditions. 
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1/1 �� >��A �� =���� ���,� �� ���B/ =�%�%�  2 	�A
>��? m�� =�%� K(� �	  	��C =���� ��n �	 �/31/0  *	�&�) ���B/ =�%�%�2/28 �e�	�A �	 � ( 	��C =���� ]

79/0  *	�&�) ���B/ =�%�%�8/71 �� (�e�	  .��A�$� Q�/(K  23�4��	�	 �� �	�[���  ������ 
�/MODIS  
��$
;<  ���� ����$ �$ =  S�!<�� � �/�%� ;A�1 
��� V��%�/�
 ���A��/� =������� =���� �	  .G����$����$ 
 �(K 

 	��&< ��e� Q�/12 �(����, 
�(�@/  �� =����=�������  >BA �	 2 G�� ��A 2�T�� �i��	1  ��A �	�	 =���
G��. 

 
H;� 1: ��IGJ"� A��,/�  �"��!��KL ���&�� � 2&"&�
 2�
�(MF� ��/� ��:�M�   
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�	�	 �/ >��A �	�[��� 	��� 
�	�	 �/ ������ 2����� 
MODIS  ���	 �" ����A��/ �2001 -2022  K(� .G��
�	�	 �/  >��A10  �%V��2?�	  �(��A�� H���C1_T31)BRIGHT( ��$�< =��<� ;<  2(FRP)  ������MODIS �

 � �!,� G$�"� �v��C ��!,� G$�"� F���� ��$��T  H���� x�@�� �j��$ ���	 2�%@ ���	 2�%�%$ ���	 F����
�!,� G$�"� >W��C G��  �� 2����� Z�%4� �	 2=�����  =��(� ����A��/)IRIMO(  .�A 2%�<2etI �
 � �

 H��t"� 
���  S�$���	�	 K(� 2$ �/  *��? �	1 .G�� ��A �	�	 =���  

 N�&L1 : ��O�	� 2���P	*�? Q�/? �"��0� B?P ��
�G���� � �"�F��� ����' �L��2 �,����  

��KG� Variable �F��9 �F�	�* #�I0��� ���&0�G8� R���0� 

H���C 2?�	 �(��A�� BRIGHT_T31(k) 0/0 1/59 3/9 5/10 

�$�< =��<� ;<  FRP(mw) 0/0 3/316 4/182 0/146 

��	 F���� T(0C) 8/0 3/29 8/15 1/7 

��	 2�%�%$ Tmax(0C) 3/5 2/35 5/20 3/7 

��	 2�%@ Tmin (0C) -5/2 2/23 1/11 9/6 

j��$ x�@�� rr24(mm) 1/0 7/346 1/58 0/46 

�$��T  H���� x�@�� Sun(h) 4/71 0/14932 3/232 4/983 

�!,� G$�"� F���� U (%) 3/65 2/84 4/77 7/3 

�!,� G$�"� �v��C Umax (%) 9/80 2/95 8/90 4/2 

�!,� G$�"� >W��C Umin (%) 6/45 2/70 6/60 0/5 

 

 �&F�F8MODIS 

�	�	 ;<  
�/	��I� ���B� H�{�N� � =��� 2$ S�$�� 
�/  *�� �� 
���2001  �<2022 �	�	 j��	�1 y�� ��  
�/
 ������MODIS (https://firms.modaps.eosdis.nasa.gov/) ��< � ��  ����/��3 �	�	 K(� .�A GT�(�	  *�{E� �/

 ������ �(��{< j��	�1MODIS  �� �	�[��� �$ 2 �	�$<�(�?K(�  ;<  w� ����? m�(���3�(Collection 6 

MODIS)  .G�� 2�T�� ���W =��$�� ��%�I� �	 � ��A y%3�� �(K  ����/��922 ;<  	��� ���
 � �	 �� *�&T=��� 
" =�������� (b  ���	(b  23�� *��)2010=�%$ ( G�A .G�� �	� �/
 ����4 h3�W x���� �$ �/
 =�B� ��	�	 �/
 

;<  ���
 ���?� 2$ �� (m�� S�4�) �C��� � 2D���� ��/	. �	�	�$� ;<  
 2$ 
���  ����/NASA’s FIRMS� (b  �	�	
��B�� ��$ *�&T
 ;<  ���
 =��� 2 G�� ���/		��C ���B� b%B[< �%���  	�&$� 2$1 %�����  �	1 %�����  G��

�{< �� 2(� ������ MODIS ���3� �� �	�[��� �$(m� �/
 ����/��
 �/
 <���C� � ���N���� 	�A. �	�	  
�/
;<  2$ 
���  ����/ 5FIRMS �N$�  ��2�����  H��t"� � �	�	2����� ;(�1 ��%�� ) ����6EOSDIS(  ��i�� 2$

;<  j��,� G(�(�� � ;(�1 
��� �/.G� 2����� EOSDIS �$ y�� �	���	 �$ ���@/(���� ��< *�&T(# ��A
)DAAC����	 (� �	�	 2$ �/
 ���o�(G �/
 �� ����%K ���� ��  ;N$ � ��E� �`��1 �<�%�@� ��e� ;N$ �	 �	

                                                      
1 Brightness Temperature 31 (Kelvin) 
2 Fire Radiative Power (MW - MegaWatts) 
3 Aqua and Terra 
4 National Aeronautics and Space Administration 
5 Fire Information for Resource Management System 
6 Earth Observing System Data and Information System 
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�	�	 H��%3�< �<R�$ ��M� �@�� 
�/ � m/��T� �� .2etI �
  ��H��%3�< ��B�2$ S�$�� �  ;< MCD14ML  �	

 *��?2 ON�� ���B� b%B[< �$ ���B� H��%3�< .G�� ��A �	�	 =����t"� �i� 	��� ����� �� ��A �%i� �<�
T��V? =�B�%��(� ��<(� I�$ �� H�{N�� T�X�;��� �(��{< �� ��(	 � ��E� =�B� ���� �?��I b( �	 �� 
��	��

��� ����? Z�%4� �	D�� 2 �	�	 K(� �� �	�[��� 
�@�/�� Z��� �$ .�� ;<  
�/	��I� ��/  
�/� 
���	 
���0 �1 �
2  �3 2$ �(�� � �/�%� ;A�1 �	��E� �	 h%<�<2$) ��%�� #$��� ���,/ (�/�%� ;A�1 y? )�%��%�1 =���B@/ � �

2018.( m�(���3�  �;/�01 K(� �	 �	�[��� 	��� 
�/���3�(m� �$�< =��<� ) ;< FRP��A�� H���C 2?�	 � (�( 
)BRIGHT_T31(  �[e �G�� F��< 2 �����2 ) =���B@/ �2005 (��< �t�� ��(f .G�� ��A   

 N�&L2 :�S5T �2  .��-/O�� B?P Q�;�  MCD14ML �Q���;�
 � /��I�U)2018 (  

Y"�� Name �
&'�� ����1/?  

1  YYYYMMDD - *��3 (YYYY)��� � (MM) ��� �  (DD) 

2 HHMM -  G���(HH) W	 �%24 (MM) 

3 sat - ��  � ��< :����/��  

4 lat 2?�	  T��V? ���%��( 1 y�� �	%>,B ;<  

5 lon 2?�	 T��V? *�"%��( 1 y�� �	%>,B ;< . 

6 T21 K(��  ���$21 ��	
 ��A���( 1%>,B ;< . 

7 T31 K(��  ���$31 ��	
 ��A���( 1%>,B ;< . 

8 sample - ) 2��@� ���@A2���	 0 -1353(. 

9 FRP H����� �$�< =��<� ;<  (FRP) 

10 conf �e�	 

 2?�	@"�%=�� )2���	 0 -100(.  
30 %< C ≤ 0 %m 

80 %< C ≤ 30F���� % 

100 %≤ C ≤ 80 %R�$ 

11 type - 

��A S�!���� ��	 2M4� x��: 

0 =;< ���
 3�@�C�� � ;A�1%/�� 

1= *�&T =��[�<  

2= �(�� ����� #$%���,(� � 

3= �(�(�	 

12 dn - ���3�(m� mP�14��� : (D) (� hA  (N) 

  

Q/�.P �G�����02 G�A 

 =���  �� �%%V< 2M4� K%%&< ����$ G�?2 G�� ��A �	�[��� G%�1  K(�F��< =���  G%�15 )1979 ��A 2D��� (
G��  �	 �2M4� �� �{N�� ����� ��
 �	�	 �/ V<%%���&� 
 ��	 �� ��A�$ 2�A�	 	�?�
  2$ =�B� =  �	 �i� 	���

�� �y? �	
 ,4<%m �� 	�A�&� H��e�	 .� �� �	 G,BA 2M4� =�A��	
 	�4� G!,� ��i� 	���(� �%���%K  ��y?�

                                                      
1 Giglio 
2 Wooster 
3 UTC 
4 Flag  
5 Pettitt 
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��
 V< 2M4� �� �&$ � >!W%%�� $��
 �E<%> ��y$2M4� � � 2�T�� �� 2$ G,BA� 	�A��$ .
 ��
 �/
 �����  2
�&� G,BA 2M4�� @� =��� �� ��	� ��/	 �� ���� =��� 
 �� >
 � *�@��� 	�Ae�< .%w �(K  ��E� � =��� 

H�&3�M� �	 =  H�!��E� )� � *�<��1%�1� 2006( 2$ 2D��� S�,!� ��"G�� ��A.  

  
�1Z" IGJ��
� [8�#��� 

��$
 &<%%K $ 2M$��%K �$�< =��< 2(�@�� �	�	 �$ �(��A�� H���C 2?�	 � ;<  �/
 �W�%@�� �X ��(h ��,!@/� 
c��%K�� .�A �	�[��� h(�X ��,!@/� c��K��% ��� �	>(  2/	1900 c�� y3��P F��<K��% �X .�A 2D���h( 

��,!@/� c��K��%  �$ �� =  2p �@�;( � �	�	� 	�A  2M$��)1$ ����@/ (K% 1 � +1 -  2�@?�� � G�� =���� �	
��AF( �X �� �	�[���h( ��,!@/� c���K��% �K( V�� �	 2 G���% �$�( fM� �/
 �
	�( 2!<� �< ��A�$ 2�A�	��$
 

1 ���[� 	��T���% fM� 	��&< 2r���P � �� 2$ ��A�$ m �/3	>% �K( � 	��&< 2
	�(  �	 �/������1 ��b(  ���W 2!<�
�� ����%� �X 2!��E�h( =�B��p1�( �) G,%�/�P x����� 2010(.  

 
)1(  

� = 1 −
6�∑�	


�

���
 − 1�
 

  

2 � �	K( 23	�&� H��!� p �Xh( ��,!@/� c���K��% n ��/��� 	��&< � �/  H��!�∑�	

  �	 H��[< ��p�� x�@��

.G�� 2!<� *���� ����$ 2$ 2?�< �$ G�� 
�� 	�( 2$ ��R�	�	 =	�$ ��&� 2$ =���  ���1 ��� � �/ �� 
��%1 � 
��	
 *���� 
���  #(��<�	�	 ��/ .�A 2�T�� ���$ ��A	�( 
������1�� ���,!@/ ��  

  

�G!�"B
�� 2�
 

>BA 2 ;<  S�4� ���
 �/�%� ;A�1 ��$
  ���	2001  �<2220  w��N� ���[<�� 24!" � �� =������� =���� �	
� =���� �/	 ���[<�� ���W� *�� �� w��N� ���[<�� 24!" 
��$ 22 ���� G(�� �� 23  ���B� 
�����? =��< �$30 

 .�A �	�[��� �	�$ 	�?�� ���;<  
�/	��I�  
����/�%� ;A�1 =�������  2 �	 �/	��I� K(� ������T K(���%$
��[<�� H�4!" �500 -0 ��� 2  ���[<�� 24!" .G�� x��y� 2$ S�$�� ���[<�� 24!" K(� ���%$1600 -500  S�$�� 2

>��? �/�%� ;A�1 2$  ���[<�� 24!" 2$ G!,� G�� =������� 
�/500-0 ;<  	��I� 
���	  .G�� 
��@ 
���
 K%�r@/ ������T K(��@;<   
��� ���[<�� H�4!" 2$ S�$��5600 -2500 	�$ ���k 2$ 24!" K(� �	 2 
��"

;<  	��� �	 F4T ���[<��  .G�� ��A ��/��� 
���  

 ���B� ��E3��;<  
�/	��I� 2�%�%$  
��� �/�%� ;A�1 =������� ]�A �	 >BA) G�� �	�	 d�2.( 2$ 2B�(� >%3	
$�n Y"��� �� G�C �$� W�A Y"��� G@� 2$� � �$ � ��A 2��� j��$ ���4� �� �=����%=�y ��	
  �	�yT� ��/

                                                      
1 Partal & Kahya 
2 DEM 
3http://gdex.cr.usgs.gov/gdex 
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�� 	�A  �=���B@/ � �rW�r%1 �����$)1399( ��� ����< ;<  >(R	 �� �B(  ���%$ 2B�(� � �A�$ 24M�� K(� �	 
���

�� ;<  �� =  �/�%� 
�(�4$ x��y� 
��,�1 
��$ 2 G�� 
����� 2$ S�$�� 24M�� K(� .����  

 � �$ 2 G�� �T����(y%T m�� >���� �� �B( y%� x�[<��(�0� �/
 2$ ��	�$ ��p� �%Lo< ��/ � �  ���@�2 
��"  �	
�1 H���[<��%(K �<  � ���%$ H���C 2?�	������$  ��@G��  ���[<�� 24!" G@,W K(���%$)500 -0  ]�A �	

 (	��	 ���W =������� �<R�$ H���[<�� �	 �������$ � ��@ H���C 2?�	 � ���%$� 	�A. ;<  
�/	��I�  �	 
���
�� H�4!" ���[<K%(�1 )500 -0  (���K(���%$ � =  >(R	 �� 2 2�A�	 �� ������T� ����<  h���� �/�%� ;A�1 	�?�

���%$ � ���[<�� H�4!" K(� �	 G%3�&T =	�$���,�� 
�/ �/�%� 
�(�4$ =������ ����� �A�$.  

  
H;� 2: B?P \�(0 ./82 ��*2 N�8 �
2 2001  �?2022 Y�G�� ���7?�� �(�� � Q��&0.�� Q�G8� �(MF� ��  

 >BA3  ���	 �	 ;<  ��$�< =��< � �(��A�� H���C 2?�	 2(�@� 2��/�� K%���%� H��%%V<2001  �<2022  =��� ��
��  2 �/	;<  
�/	��I� 2�%�%$ ����� G�? 2$  
����/�%� ;A�1 ��� �	  �KD�` >��A *�� b�I � ��� 
�/

 �	 �!���c� � H�� �2%D�`������ =����=� G�� �	�	 d�.  
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 H;�3 ���� �� B?P �	*�? Q�/? � �"�F��� ����' �L�� �"��0 �0�
�� #�I0��� �����K? :2001  �?2022 

V< 2M4�%%� (� 2M4� �$�< =��< G,BA� ��A�� H���C 2?�	 � ;< �( �/��� �	
  w��N�2001 -2220  =���  �$
��@/� �1%G ���$� ��� .�A(\ ��@/ =��� � �1%G 4�MV< 2%%�  *�� �	 ��2011  ���2%D�` ��$
  H���C 2?�	
��A�� �(�&� fM� �	� ��	
 05/0 	�	 2D���k  �3��$�< =��<� ;<  ��&� �%%V< 2M4� �W�T ) 	�$ 
��	 *��?3.( 

N�&L 3: �G0"] G ����P�A ��*2 �"��0  �"�F��� ����' �L��� 	*�? Q�/?� �* B?P���P ���� �� �0�.�� ��/S2 )2001 -2022(   

Q/�.P G�A  

 �	 �%%V< �(��<��
 �����  
�F��� ����' �L���"  	*�? Q�/?� B?P  

K p-value K p-value 
07/09/2011  3006*  001/0  21919  10/0  

�&� :*� ��	
  fM� �	05/0  

�r@/%K V< 2M4�%%� �� �	
 �����  �(��A�� H���C 2?�	 2(�@� ��� �	 2%D�` 2$ H��e	�&e
 �	��T� ]�[<�   G��
 >BA)4��$��$ .((�K ���(\  =��� ��A	�( 2����  �	 �/
 ���	 �(��A�� H���C 2?�	
 V<%%� ������� ��@/�� ��  ��	�$

 2 >BA �	4 �@�(; $ .G�� ��A �	�	%��� V<%%H�� *�� �	 �/
 I�%� ��
 �/
 ����� �	�	  .G�� �	��T� ]�[<� �/
V< 2M4� 	�?�%%� �� �	
 �/
 ������ �	�	 �� �	 2$ �� �/
 ,4< H��[��%m �� ��. 2$ <��!��� V<%%�  ���I�� �	

��
 �/
 ����� V< .G�� �	��T� ]�[<�%%� ����� �� �	
 �/
 ����� @�� H��t"�� �I� �	%�� �� 	��p���$ .
 *�v��  �$
$���� �(K V<%%H�� ������� �� =��< 1� !" >���� 2 	�$%&�  =�r@/� H��%%V<�M%E V< h!�%%� �������  2(�@� �	

�$�< =��<� 2��� �(��A�� H���C 2?�	 � ;<   ��� |1 .G��(\ >e�C����/ ��A
  ��/ � �  *�E< 	��� �	 G��
� �	(K �1 =���� GE< 2 24M��(�� ����(; ���?� .G�� ��A 2�I��A 

�r@/%K  2$ 2?�< �$ 2(�@��(��A�� H���C 2?�	� 2$�? �/�A �?�( �yT� � x�W� =���(; ;<  H�A ���
 �/  �	
�/�%� ;A�1  *�@A���  2�Ap� 2$ G!,�	�$ m%/��I �C �< 2
 n �� =���%!"�%&� � =	�$(K ;<  ���
 �/ 

 .	��	(B� L�< >���� ��%��p�� � �	(K 2$�? �?�( ����� ��B� � ���� ����< V<%%H�� �W�%@� $�A� 2$ .(4%K ��  G[� =��<

275

280

285

290

295

300

305

310

2(
���

`

2(
��

T

Z
���

>(
��

 2�

KD
�`

2%
D�` H
��

�!
���

c�

�!
�

�

�!
���

�

�!
���

	



��A

��
 H

���
C 

2?
�	

 2
(�@

� 2
��/

�� 
K

%�
��%

�
2022-2001

0

5

10

15

20

25

30

2(
���

`

2(
��

T

Z
���

>(
��

 2�

KD
�`

2%
D�` H
��

�!
���

c�

�!
�

�

�!
���

�

�!
���

	

;
<  

�
�$

�< 
=�

�< 
2(

�@
� 2

��/
�� 

K
%�

��%
�

2022-2001



  
  
  
  

136   -------------------  �� �	
����� ������  ����13 � �����39���
� ��� 1403  

 
 2�(K V<%%H�� ��/ � � �( Lo<%H�� 4�,�%m  fM� ;/� �$�/�%� ;A�1 	��	 *�@A )�!�W
 Y�M�  ��(���� �

1399 k�!�&�I
 3%�@ �=���B@/ � �1401 k��/� �=���B@/ � �1402.(  

  

    
H;� 4 :�G0"] Q/�.P G�A ��*2 8��*� Q��. K?��� 0�)U�0�"��0 � B?P �	*�? Q�/? )MW (�  �"�F��� ����' �L��)K (�� �
.��2 
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