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  ���@�P�	!d37   @� (@d�� �37   � (@d��21    �@� (@C�:�29 

 ��� (. ,�B�	.��0 �� �4� .8� (;P	
 ,�d �*�/� (C�:�
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 �����@@@4/B2017( 	���@@@R� �� ���E;@@@� �@@@. .Sentinel2 

�Landsat8    1> 	;@%. �@�	. (. W�t� �   �'+@ ,�@B

(;6��	�.&��   S�� ��	�@�B�Y� �@6	.    �@. ,��@���. ,�@B

 	���R� s/0Landsat8   (@�C� (@��� u&B �.   9.�@�� ,�@B

���� ������� �� �'+ 1> �d) &�� �����4/B �2015.( 

     � X��@��> #�@J �� �<�@��� ��@RRV;� �	��� ���� ��

D�O'� (����� ,��0��6 �<���� ,�B   ���@: (@0 &���.

v�� ��<�� (.       �� ��@�� 8@:� �@. � (@��0	�� � 9�	@ ,�@B

97  



��������	 ���� �� ������� ����� ����13����� � 25 �  ��!��" � ��#�98  

 

 

  ��B���@@0 � �@@������) &�@@��. �@@+�'� W�@@)*�+�2005 .(

 S�� (@@%��C� � �@@�	. (@@. ��@@RRV;� �� ,���@%. ,�@@B

(C5T UO;V� �@R� ,&�.    (@�C� (@��� ��@H�� (@. 	��  ,�@B

  (@;6��	� ��@�� ��OI �. K5�	�    �����@4/B � ���@+6) &@��

2016 .(@@B��@ ����Landsat8  v���@@� ��11  (@@���P2013 

��� @@� �&@@� ,��&@@��@ @@���	. �� ����B�@@� ��/;@@�B .8@ (

����B��,�B      �@. (@0 8@� ,�@B���B�� ��/;EB � �8&�*

  ����B�@� �@�� .8� �&�� ��&� (. 8�CP��    D@\� �� (@0

LDCM �� �&����      � �@�� ��@. ,��@4/B #�@R'� ���@�

���� �����   �&@';� 8@*��� �@��� (USGS)  8@� .  	@.

uo6 ����B��,	 ,�B      s@� (@0 8@&�* ��@��� ,�@B

 ����B�@@� &�;@@��� �&�<�@@�@@B 8@@&�* ,8  �� D��@@�

  ��@R;6� ��@� �. �&�<� ��*�� .8� �&�<�1  OLI  �@� �

����O/I ��	��R� ��L.�   ���E;@� ���� ,�B��%� �����

8&�* ���� ��5�. �� (;�x
 ,�B&�V..OLI  ���� �@B  ��

�� (y� /d �E�T &��.9�� ,��> .&�0 ��&)�7  �� &��.9   &@��.

 �&@@� 	@@0= ,�B��@@%� �@@. TM
+ 

,ETM
+ ,�� 	@@. (@@0

����B�� �@� ��
�� &�;��� ��	: �O5: 8&�* ,�B  �&�@��.

  @I D@/I ��� (0o  ��
��@ 	@. �� ���� �@. ,   �V���@� ,�@B

8�O.�: �8&�*���&�� ,�B    .8@� ���� ��@5�. L@�� �� ,	�


 &@@��. � �@@.> �OJ�@@ &@@��. �@@�)� �&@@�&d �@@E�T &@@��. ��

     @�� ��@RRV;� (@. ���@��0 z�@�L�	: ����� [�	�@ ��4

�����&�� �� 1> 8�E�0 �� &B�   G@B � ��	@0 ,	@�
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10 ����B�� 	���R� � 	;� 8&�* ,�8  s�4E� W�&: �.

30  v���� �� �&� x6� � 	;�19/04/2017 ��&��. 

 #�&d)1(S���	� X�� ��<�� ��H�� (. . ���Z ,�B

 S�� �. ��d�� 	���R�FLAASH %/�� ��'R� �&� ,	E

 ����)����4/B � �2000���� s/0 �. Mt � ( ,�B

 �&� 9d	� ���� 	���R� � �P�	
����ETM  ��� ��39 

 	��R� G;%� �*�/�UTM 9d	� ,�q�. �WGS84  

 s�����	4��� ���� �. 8���� �� � �&� �&�B ��'R�

 D��;� 	��R�2 .8� �&� ��2��  (0 8� 	0x� (. ��Z

� �� ()*�+� ��� ����� .8� �&�� ���E;� ����	J ,�B
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 I�/000J1. �000L,M� ��=���000� �000>�) �000�Sentinel2  �Landsat8  �/000� �000���N��) 	= (www.satimagingcorp.com
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s�4E�  

z�� #�T  L0	�

 &��. ,����)µm(  

&��. ���/�   W�&:

s�4E�  

) z�� #�Tµm(  &��. ���/�  

60  443/0  1- �OJ�  m 30  453/0 -433/0  1  

10  490/0  2  m 30  515/0 -450/0  2  

10  560/0  3  m 30  600/0-525/0  3  

10  665/0  4  m 30  680/0-630/0  4  

20  705/0  5  m 30  885/0 -845/0  5  

20  740/0  6  m 30  660/1-560/1  6  

20  783/0  7  m 30  300/2 -100/2  7  

10  842/0  8  m 15  680/0-500/0  8  

20  865/0  A 8  m 30  390/1 -360/1  9  

60  945/0  9  m 100  2/11 -6/10  10  

60  375/1  10 Cirrus  m 100  5/12 -5/11  11  

20  610/1  11  

20  190/2  12  

  

 P<�1. *5=( �45�6� ���� ���/A� ������J �M'�  �� �	��	 	�(5= ���R��- ��"�(��81)  �9����:11383S �(( ���	 �M'� �����

�45�6� ���� ���/A�  ����= � /��� 	= -=���T" ��)1982( 
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S��X�. ,�B(�C� �8B�5� ��	� � �E�T (���� ���	.
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���;� �<���5;I� ��H��,���	. (��/� ��<�� �. � ��Z ,�B

 D��� ��&)�21 9+C� ��
��0 �� ^��� 9+C� ,	�


&� (;6��	� ���;� ��	. (. �����0L�� 80	�GB . ���-

W�)*�+� ?�,���� (��0 ��. ���� ���E;� �� 

��4�	4�� ��L��o� �� ���H�� #&� GX ��  80	�

���� 9.��� ����0L�� .&� ��<��   

  

4 - VA�  

4 -1 - ���3M���	1 � ��=�A? -�45�6�  

S���	� ��<�� �� M� ���� ��'@R� (O/d �� ��Z ,�B  � �@B

(C5T����B�� 	���R� ,&�.   � (@o0 ���@/� _V�� � ,�

�O���
�_6�� ,�B  @. (    �@�	. � �<�@��5;I� ��@H��

 �� D\�J ���;��>�B      ,�B&@J�� �� (@��/� x@6� (@. ��&@:� �
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Ca ���	)(�l=�	 ��    
Ground reference information (Pixels) 

Class Olt Et Eb2 Ca Percent 

Olt 8 1 1 0 80 

Et 0 4 2 0 66 

Eb2 0 0 2 0 100 

Ca 0 0 1 11 91 
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Ground reference information (Pixels) 

Class Olt Et Eb2 Ca Percent 

Olt 2 0 0 0 100 

Et 4 8 5 0 47 

Eb2 0 0 1 0 100 

Ca 2 0 1 9 75 

 

Ground reference information (Pixels) 

Class Olt Et Eb2 Ca Percent 

Olt 0 0 0 0 0 

Et 0 4 1 0 80 

Eb2 3 0 1 1 20 

Ca 2 0 1 10 76 
 

 

I�/J 5. �>5���� ���1 �� &���� *+�,� �'()/��  

&�� j��  �F�� _��g  BA? /?��  
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Abstract 

The Skavagh study area is located in the western of the Alborz-Azarbaijan folded belt. The dominant 

rocks in this area are volcanic and volcanic-sedimentary rocks with the Eocene-Oligocene age which 

have covered most of the area. As well, the late Oligocene intrusive bodies with intermediate 

composition have cut the rocky units of the area. Generally, ore mineralization in the Skavagh area is 

copper and manganese which has occurred in the Eocene volcanic and volcanic-sediments rocks. In 

this research, satellite images of Sentinel 2 and Landsat 8 have been used to perform different methods 

of supervised classification and prepare a geological map. In this study, after performing the 

necessary pre-processing, the supervised classification of the images was carried out in different ways, 

and finally, by conducting field studies, the best method was selected based on the geological 

evidence. Finally, after calculating the error matrix, the accuracy of the data, Kappa coefficient and by 

comparing with the index samples and sampling and the thin sections of the geology, the method was 

validated. After sampling and statistical analysis, it was determined that the spectral angle mapping 

method showed the best match with the geological units of the region. 
 

Keywords: Supervised classification, spectral angle mapping, most likely method, Skavagh, eastern 

Azarbaijan 
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