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Burned areas can be easily monitored using multispectral satellite images. Indices 

were provided to show the difference between healthy vegetation areas and 

burned areas. To avoid errors and optimize the results, based on the reflective 

condition of the Sentinel 2 satellite bands, the normalized burn ratio index +NBR 

was presented. The efficiency of this index was confirmed by comparing it with 

four other indices in an area of 47.4 square kilometers in the downstream part of 

the Hiran region on the border between Iran and the Republic of Azerbaijan, 

around the village of Baharestan. To achieve this goal, two single- and two-time 

approaches were adopted. To separate the pixels of burned and non-burned areas, 

the differentiation method was used between the periods before and after the fire 

on January 8, 2021, and January 25, 2021. To evaluate the effectiveness of the 

indicators, confusion matrices were constructed and compared. The NBR+ index 

achieved favorable results due to the removal of cloud masses and water areas 

that were wrongly classified in the other indices. Pearson's correlation coefficient 

values also showed that the NBR and NDSWIR index with values of 0.95 had the 

highest correlation with the NBR + index, and the MIRBI index with values of 

0.16 had the lowest correlation. Meanwhile, the NBR+ index with the highest 

Kappa coefficient of 0.92 has a high ability to detect areas affected by fire. 
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#����8  E:��� )km2(   r
�  #����8  E:��� )km2(   r
�  

NBRSWIR  14/0 -  33/5  2/11  24/0 -  05/2  32/4  

12/0 -  83/15  4/33  19/0 -  94/13  4/29  

10/0 -  23/14  02/30  14/0 -  4/17  7/36  

07/0 -  85/7  5/16  07/0 -  93/9  9/20  

08/0  14/4  73/8  32/0  05/4  54/8  

NDSWIR  10/0 -  35/1  84/2  27/0 -  3  32/6  

04/0  45/7  7/15  04/0 -  4/10  9/21  

003/0 -  72/11  7/24  12/0  16/20  5/42  

04/0  83/14  2/31  46/0  45/13  3/28  

16/0  03/12  3/25  1  38/0  8/0  

+NBR  61/0 -  17/0  35/0  52/0 -  4/6  5/13  

52/0 -  71/6  15/14  26/0 -  34/10  8/21  
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47/0 -  02/9  02/19  04/0 -  36/19  8/40  

43/0 -  43/16  6/34  35/0  9/10  23  

20/0 -  05/15  7/31  1  35/0  73/0  

MIRBI  8474 -  43/1  01/3  8293 -  95/1  11/4  

6237 -  08/9  15/19  5733 -  06/8  17  

4783 -  77/16  3/35  3755 -  2/11  6/23  

3128 -  86/11  02/25  2018 -  1/15  8/31  

7629  24/8  3/17  9754  9/10  23  

NBR 23/0 -  15/1  42/2  37/0 -  89/4  3/10  

16/0 -  29/5  16/11  16/0 -  9/14  4/31  

12/0 -  76/12  9/26  02/0  3/17  5/36  

07/0 -  45/15  5/32  43/0  93/9  94/20  

24/0  73/12  8/26  1  28/0  59/0  

  

 01�2MIRBI #$��K� _��!7 #< #!��� 
� 3�	��%� #< � 2 ���5��� �8 #N��h� 3��< #P 3�1 -  �1 � #����� E�� +

 Z	
�7 
� #����8 ��`�� C	����< .��� ���� 3��	� 9V2 #< �
 i�7��< E�KL�8  ���K� #	���\7629 K�� � ���< �8 E

 ���K�24/8 &� S<�� ����G�P Z	
�7 
� . 2�<25  �xP� : �#	���\��K� &�K�� �� i�7��< �9/10  S<�� ����G�P

&� 
��
�1�<  : 
� &�	�`�� #P  2�<66/2  M��� �< .��� ���� �
 S<�� ����G�P678 �� �d��� ;4�!� `�� 01�2 C	�

 01�2 
� .�
�� 
��R ���	�<
T8 3
�HB� ��1 
� #%I!� &$�B2 EB�R 
� 3���NBR ���� ENx� �	��%� � !'�

��< 3c�< �	��%� 
� #����8 �xP� : . !��' i�78  ���K� #	���\24/0 ���<  ���K� �� EK�� �73/12  ���< ����G�P

E��  ���K� &�K�� �8/26  
� ��`�� C	� .E��� �< 
� �
 #K$�I� �
�� ��� h� ��  r
�25  #< #	���\57/57   r
�

9<�R 6	�`�� #P  ��
 ��� h��� ���� ��� C	� .E�� ���� ���� �
 &H��7 678 � 	 ) ���
� #P �
�� &%4�!�� 3��

� 2�7��< ��`�� . �� E2^� �� ]) i15 9<�R 9V2 #< ��
 � #���	 6	�`�� &H��7�
�<�� B2 6X< #P  2 � '��� &$�

_��8 ;4�!� `P�B7 C	����< �� .E�� 
��
�1�< � 	�  
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 �A�3C%Q N� �U�G� ���1 :(KL�� P�(� �� �N
'�#�% #  ��$4 ��/ 25  ��
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� :R��� .  
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 C	� 
�6'�() <#!H) � �<� 62�) #V!	� #< #��7 �'i�7��< &<8 3�'_��8 ;4�!� #<��� �
 &	��678 �� � 	� 3��

&� ���� !'��  01�2 ��+NBR #!H) C	� ��d�7 �7  2 ���5��� ��
 
� #P  2 � '��� M��� C	� �< . <�	 6'�P �'8 

E�� � �� � 	� #K$�I� �
�� #%I!� 
� &�Nx� i�7��< ��`�� ��' #	���\y &$�  
�25  �� : #	���\25/11  ����G�P

 : #P  ���< 
��
�1�< ENx� i�7��< �	��%� �� S<�� ��73/23 &� �< 
� �
 #%I!�  r
� #< A�c #�N$� .E���3
�8��	 

 #P E��678 �� 1
 �� ]) �	�?7 i�X��� 
��
 �3��� .E�� #�2�� �
 �<� 62�) ��`�� C	��BP #P  2 i�X��� 3�
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 ��`�� � ���� �
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� #�����7  ���	� �

. 2�< #�2�� 6%� �v�1�  

 9V2 
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� �
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i�7��< 01�2 
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 01�2NBR VB�#�1�� &:��� �< �
 �H�8 #P E�� C 01�2 
� 9V�� C	� .E��� ��N�2� � 2+NBR  � 2 9:

R�� 
� .E��#�1�� ;4�!� #< EN�� ;4�!� C	� S2#�2�� &!�	�) 
���< &� !�1
� �  . ��  

  
 �A�4 KL�� ����Y% N� �Z�H �[��% :+NBR C%Q N� �6� � ��� )#�  # )����
� :R��� .�N
(  

Ehr 
�>!� #<�01�2 &�! 
� 01�2 �' 3��< �)�P _	�L �	��%� . 2 ���5��� �)�P _	�L �� �' �� �2  6	�B�

&� � '��� . 2 ���� 01�2 #P ��2+NBR  �� : 
� �)�P _	�L �	��%� C	����< ��92/0  C	� .E�� 
��
�1�<


� 01�2 #P E��$�:NBR   : 
� �)�P �	��%� �<86/0 q�KL .�
�� 
��R A�� ���	�� 
� ��`�� #< �)�P _	�L C	�7

46/0  01�2 #< ;GK��MIRBI <#!H) 0�X�7 
� 01�2 C	� .E�� ���'678 �� �d��� 3� 9Bu q�KL 
���< 3���

 .E�� ���P  

 S��"2 ���� �1�� \��[ &�O$� :KL��/) ��G(� ��$4 �� '�#�% #  )��25  ��
��F2021  

 &5�4 01�2  �)�P _	�L  

NDSWIR 73/0  

NBR  86/0  

+NBR  92/0  

NBRSWIR  52/0  

MIRBI  46/0  

  

 �� 6X< C	�18 
�6'�() 01�2 C�< �+NBR 01�2 �< 2 
��R�< �����) &���NB' ��	� 3�' �< . M��� C	�

01�2 #P  2 � '��� 3�'NDSWIR  �NBR  ��`�� #< �
 &���NB' _	�L C	����<95/0  01�2 �<+NBR 

#�2�� . ��&$�  _	�LR2  01�2 3��<NDSWIR  ��`�� #<92/0  01�2 #< EN�� � ���<NBR  ���K� #P90/0 

&� ����< �E�� ��`�� #< &���NB' ��`�� C	��BP . 2�<16/0 2 #< ;GK�� `�� 01�MIRBI  &���NB' #P ���<

 �
 &5�KL 
���<&� ���� '�  9V2)5 �� � �3.(  
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 �A�5KL�� C����1 #� 
*� : KL�� �� ��$4 ��/+NBR  '�#�% # 25  ��
��F2021)����
� :R��� .  

 S��"3 �$$6% \��[ � &
(�$1 �]G��*/ \��[ �� �?� :R2 KL�� �$� KL�� �� ��$4 ��/+NBR  

01�2  �����) &���NB'  R2 

+NBR, NDSWIR 95/0  92/0  

+NBR, NBRSWIR  31/0  10/0  

+NBR, NBR  95/0  90/0  

+NBR, MIRBI  16/0  02/0  
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� . 2�< #< &<��

&� D'��� �
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� #������ 6	�`�� �< iT�P'#< ��-

u&� #���� �>�
� #�1�� ;4�!� ���!2Y�
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��P U^:y 01�2 ���< �'� 	 ) C	� �d� #P  !2�< 
��
�1�< &	����7 ��!@ �� &��	�  	 � 01�2 . !'� 6'�P �
 �'

 C	� 
� #P 6'�() 9!��!� �	��?7 3��<2 � 2 #F�
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q�KL J	��� #< &���� W7�2 C	� #< EN�� 3�7 !���	 E�� 01y &$�  01�2+NBR  `�� j	��2 C	� 
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