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Ã|Ì°q   

 ÊËY~£ dÌÀ»Y Á É��ÁZ�¯ cÓÂ�v» |Ì·Âe �{ Y� �¬¿ ¾Ë�f¼Æ» ,�Ë~aZ¿|Ë|ne Á |6·Â» Ê ^À» ½YÂÀ ] ,É��ÁZ�¯ Ê�Y�Y

ÄÅ{ �{ .|¿�Y{ Ã|Æ� �] ¹{�»  Z] ½ÔÌ³ Ä¸¼m �Y Ê·Z¼� ÉZÆ¿Zf�Y Ä  ̄É|m cÔ� » �Y Ê°Ë ,�ÌyY ÉZÅÃ{Â] ÄmYÂ» ½M ,|¿Y

Ã�YÂÅZ» �ËÁZ�e .d�Y Ê�Y�Y É�]�Z¯ cY�ÌÌ¤eÄ�¬¿ ÄÌÆe ½Z°»Y Z] ÉYÄ¼Å |Ë{ ½{�ÁM ºÅY�§ ,¹Z´ÀÆ] ÉZÅ ��Âa Á Ä^¿Zm

Ê» É�Y�°ed�ZÌ� �ZÌfyY �{ Ê�Y�Y cY�ÌÌ¤e |¿Á� �Y Y� É|Ì¨» cZ�Ô�Y |À¿YÂe  .|ÀÅ{ �Y�« ½Y�Y~³  ,��Zu ªÌ¬ve �{

Ä]  �Â�À»ÄÌÆe  Ä�¬¿ÉZÅ  ¯�]�ZÉ  �Y�Y  �Y  ,½ÔÌ³  ½Zf�Y  �{  µZ�Z»  ½Zf��Æ�  É�¯�»  �z]  ÊÁZ�e Ë�  Ã|ÀnÀ�É  TM  

d�|À· Ã�YÂÅZ»  5    µZ� ÉY�]2000    Á  �ËÁZ�e �YÃ|ÀnÀ�É  OLI  d�|À· Ã�YÂÅZ»  8  µZ� ÉY�]  2020  Y|f]Y .|� Ã{Z¨f�Y ,  

v�eÌvcZ  É�f»ÂË{Y�    ÁÉ�¨�¼eY  Á� �] É  ÁZ�e Ë�  �b� .d§�³ c�Â�  Z] ,  �Y Ã{Z¨f�Y�Â´·Y Ëºf  Ä¬^� |À] É   Ã|� c�Z�¿  É

µZ¼fuY �j¯Y|u,  Ä�¬¿ÅZÉ  �]�Z¯É  �Y�YÊ  Ä¬�À»,    Z]�ZÆq    �Ô¯�]�Z¯É,  ¶»Z�    Ä¬�À» ,¶´Àm ,cZ£Z] Á Ê]M d�Y��

  �Y�¨¸� Á Ê¿Â°�»  �{ .|� ÄÌÆeÉ�]�Z¯ �Y ®Ë �Å duZ�» ,Ä»Y{Y .d§�³ �Y�« Ä�ËZ¬» {�Â» cY�ÌÌ¤e |¿Á� Á Ä^�Zv» ZÅ  

Zf¿ Ë l  Y Ä¯ {Y{ ½Z�¿�Y�Ê  ��ÁZ�¯É    �{ Ë®    Ã�Z]20    �ÅZ¯ Z] ,Ä·Z�79/3  |��{É  �Â�] ,Ã{Â] ÃY�¼ÅÉ,Ä¯    duZ�»

½MZÅ  �Y  76/2997  �Zf°Å  �{  µZ�  2000  Ä]  50/2376  �Zf°Å  �{  µZ�  2020  Ì��Ã|d�YÀr¼Å .Ì,¾   Y �{ Ë¾  c6|»,  duZ�» 

¿Â°�» ª�ZÀ»Ê    ZÅ�Y�¨¸� ÁÄ]  \Ìe�e30/404    Á18/800    �Zf°ÅÃ{Á�§Y  Ã|�d�Y.  �Y  d �Á  Ê�Y�Y   ̧´ÀmÊ,  40/582   �Zf°Å

Ã|� Äf�Z¯Zf¿ Ä] ÄmÂe Z] .d�Y Ë,l 6|m ÄmÂeÉ ¤e Ä]ÌÌ� �]�Z¯É �Y�YÊ ��ÁZ�¯É ^� �]ZÀ» ÁÌ Ê �Á��É »Ê|�Z].  

  
:É|Ì¸¯ cZ¼¸¯  

Ã�YÂÅZ» �ËÁZ�e ,d�|À· ,É�]�Z¯ �ÌÌ¤e ,ÉYµZ¼fuY �j¯Y|u.  
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 Ä»|¬»  
¾Ì»�,    dÌ ¼m |�� �Y Ê�Z¿ ÉZÅ�Z�§ �ÌiPe dve 0Z¼Ì¬f�» Ä¯ d�Y É�Ë~aZ¿|Ë|ne Á {Á|v» ,É{ZÌÀ] Ê Ì^� �^À»

Ê»|�Z]Ã{Z¨f�Y �Â¿ Á Ê�Y�Y É�]�Z¯ cY�ÌÌ¤e �Y ÊÅZ³M ,¾Ì»� �Y ÄÀÌÆ] Ã{Z¨f�Y dÆm .É    É�Á�� ¾Ì»��� �Y ½Z�¿Y
Ä]Ê» ��¿  Ê�Y�Y É�]�Z¯ cY�ÌÌ¤e É�Z��Z°�M Z] �»Y ¾ËY Ä¯ |��Ê» ��Ì»Â�cY�ÌÌ¤e É�Z��Z°�M .{,   �Y d�Y c�Z^�

Ã{Y{ Ä�Â¼n»  {�]�Z¯|Àq  ÉZÅÄÀÆa  �Ìz�e  ¥|Å Z]  Ä¿Z»�»  ¶�YÂ§  �{  ZÆ¿M  É�]�Z¯  Ä¯  ÊËZÅ É�Y{�]�ËÂ�e  ¦¸fz
Äf�Y{ ÊeY�ÌÌ¤ed�Y  ]1[  . �«YÁ �{,  Ì·Z § ¾Ì] �Z^e�Y Ê���] �{ Ê¸�Y ¶»YÂ� �Y Ê°Ë cY�ÌÌ¤e É�Z��Z°�Md Ê¿Z�¿Y ÉZÅ

�Ìv» Á  Ê» d�Ë��Z]|  ]6 [  .Ê�Z¼fmY Ä^Àm �] �f�Ì] ,Ê�Y�Y É�]�Z¯  Ä] .{�Y{ |Ì¯Pe ¾Ì»� �Y Ã{Z¨f�YÊe�Z^�,   É�]�Z¯
dÌ·Z § ÊmÁ�y Ê�Y�YÊ» ¹Zn¿Y {Ây Ê�Z¼fmY Á É{Z�f«Y ÉZÅ�ZÌ¿ \�u�] ½Z�¿Y Ä¯ d�Y ÊËZÅÄ] .|Å{\Ìe�e ¾ËY ,  

¼fmY ºf�Ì�Â¯Y Ä] Ê Ì^� ºf�Ì�Â¯Y ¶Ë|^e |¿Á� ¾Ì»� É�]�Z¯Ê» Ä »Zm Ê�Z|�Z].  ��ÁZ�¯ �z] �{É,  ¤eÌÌcY�   �¯}
¬f�» �iY Ã|�Ìº  ³|¿� �]Ê  Zf�Á�ÊË  ·Z § ÁÌdZÅÉ   ��ÁZ�¯É  » µZ¼�YÊ  ¶»YÂ� Ä�Â¼n» .|ÀÀ¯ Ë {Z  Ã|�,  »Ê ��ÁZ�¯ |¿YÂe

£�e Y�Ì\    d�¯ Ä] Ë®    Á Ã{�¯ µÂ�v»ËZ   {Â� \^� �° ·Z],    d�¯ �Y d�{ Ë®  ¤e .{�Y{ �] µÂ�v»ÌÌcY�  �]�Z¯É  
Y Ë {Zn��ÁZ�¯ �z] �{ Ã|� É   Ë°Ê  �Y  ºÆ»�e Ë¾  �·ZqZÅÉ  �Ìd�Z��ÁZ�  ̄�z] �{ ½Y�Y~³É  � .d�Y ËY�  ÅZ³M ¹|� Ê 

¤e �YÌÌcY�  Y Ë {Zn� cY��y \^� ½M |¿Á� Á Ã|� Ë {ZÉ  À»Y �{Ìd  Y~£ÊË  Y �] ÃÁÔ� .|� |ÅYÂy ZÅ�Â�¯ Ë,¾   Ä] ÄmÂe
¤eÌÌcY� � t�� Ë�  d�¯ Ë® ��ÁZ�¯ µÂ�v»É, Y�]É ZÀ� �¨uË � �Á�� Äf�]YÁÉ »Ê.|�Z]  

uYÂ¿  �{Ê  ·Z¼�Ê  ,½Y�ËY  ³|¿�Ê  Zf�Á�ÌË½Z   »  ÁÌd�   ½M,ZÅ  Ä]  Ä]  É{ZË�  ½Y�Ì»��ÁZ�¯É   .d�Y  Äf�]YÁ   �{  ¾ËY
 ÄÅ{ �{ Ä¯ d�Ì·ZuÊ�Z¼fmY  ¦¸fz»  ¶»YÂ� ¶Ì·|]  Äf�~³ ÉZÅ  -  Ê¼Ì¸«Y Á Ê�ZÌ�,  ½Zf�Y Ã�ËÂ]  �Â�¯ Ê·Z¼� ÉZÅ

  �Y ¹{�» c�mZÆ» ¶Ì� Z] ½ÔÌ³½Zf�YÃ{Â] ÃY�¼Å Ê]ÂÀm ÉZÅ|¿YÃ|Ë|a ¶Ì·|] c�mZÆ» ¾ËY .É  ½Zf�Y �{ Ê·Z�°�y  ÉZÅ
Äf§�³ c�Â� Ê]ÂÀm½Zf�Y �{ ¾Ì»� ÉZ�Z¬e .d�YÉ�Â�] ,Ã|� ¾Ì»� d¼Ì« �ËY�§Y \^� Ê·Z¼� ÉZÅ �Y É�ZÌ�] Ä¯

¾Ì»� Ä¯ Äf�Y{ ½M �] Y� ½ZÌËZf�Á� c�Â�] ,Ã{Â] �Y�Ì·Z� 0Z»Â¼� Ä¯ Y� {Ây Ê�Y�� ÉZÅ|ÀÀ¯ ZÅ� d�Z°¿-  ¥|Å ¾ËY Z]
  \Ë�ze |¿Á� ¾ËY .|¿Â� �¨fÀ» Á Ã{Y{ É�]�Z¯ �ÌÌ¤e Ê¿Â°�» Ê�Y�Y Ä] Y� É��ÁZ�¯ Ê�Y�Y Êe|» �Y �a |À¿YÂf] Ä¯

¾Ì»�Ã|ÀËM �{ É��ÁZ�¯ ÉZÅÃ|Ë|� cÔ°�» �Á{ ½Y|Àq Ä¿ ÉYÃ�Âu �{ Ã�ËÂ] Y� ÉY  ÉY�] Ê´ÀÅ�§ Á É{Z�f«Y ÉZÅ
�ÁM |ÅYÂy {ÂmÂ]  Ä¬�À»  ¹{�»É�]�Z¯ {ÂmÂ» dÌ �Á �Y ÊÅZ³M ,¹|«  ¾Ì·ÁY ¶°�» ¾ËY Z] ÊËÁ�ZËÁ� ÉY�] .{ ÉZÅ

 .d�Y �Á�»Y Ä] Ze cY�ÌÌ¤e ¾ËY |¿Á� dyZÀ� �Ì¿ Á Ê�Y�Y  
Ä�¬¿¾Ì]�Á{  Á  Ê¿Y|Ì»  ÉZÅ|Ë{�Z]  ªË�� �Y  Ä¯ ÊfÀ�  �Á� Z]  É�Y{�]Ê»  c�Â� É�Y{�]  Ä�¬¿  ÉZÅ  �ZÌ�]  ,{�Ì³

d«ÁÃ�Á�»Y .d�Y ÄÀË�Å�a Á �Ì³, ¯ �{�Á� �Y ½ZÆm Äf§��Ìa ÉZÅ�Â�Ã�YÂÅZ» É�Á{ �Y �nÀ� ÉZÅ Ê���] ÉY�] ÉY
Ê» Ã{Z¨f�Y ¾Ì»�  cY�ÌÌ¤e  .{Â�Ã{Y{ÉZÅ Ã�YÂÅZ»ÉY Z] ÊËZËY�»  ¾f�Y{, �Ì�¿  t�� ��Âa ,�Ì�Á ��Âa É�Y�°e Á 

º�À»  Á ¾ÌÀr¼Å  �ËY�§Y�Á�½Á�§Y ®Ì°¨e ½YÂe Ê¨Ì� Á cZ¿Z°»Y ,Ê¿Z°» É|Ë|m  Y� �{ ¾ËY Ä�]Y� ºÅY�§ ÄfyZ�  |¿Y]4[  .
¾¼� Ä°ÀËY Ã{Z¨f�Y �Y ½ÂÀ§ �nÀ� �Y �Á{ �¬¿ Ê¼Æ»  Y� �{  d�|]½{�ÁM cZ�Ô�Y ¹Z´ÀÆ] Ê» Z¨ËY |ËZ¼¿ ]5[ . Ã{Z¨f�Y Z]

Ã�YÂÅZ» �ËÁZ�e �Y xË�Ze �{ ÉYÄ¬^� Á ��Y{�a Á cÁZ¨f» ÉZÅÊ» lËZf¿ Ä�ËZ¬» �b� Á �ËÁZ�e ¾ËY É|À]½YÂe  cY�ÌÌ¤e
Ä���ÉZÅ É�]�Z¯¦¸fz» ÉZÅ Y� ¾ÌÌ e  Á Ä^�Zv» .{Â¼¿  �Z�Y ¾ËY �],   cY�ÌÌ¤e |¿Á� Ê���] ,��Zu Ä ·Z�» �Y ¥|Å

½ÔÌ³ ½Zf�Y �{ µZ�Z» ½Zf��Æ� É�¯�» �z] �{ É��ÁZ�  ̄Ê�Y�Y ,  µZ� Ê�  ÉZÅ2000    Ze2020  Ã{Y{ �Y Ã{Z¨f�Y Z] ÉZÅ
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Ã�YÂÅZ»  d�|À· ÉZÅ5    Á8  Ê»[M �ËY�� ½{Â] Y�Y{ ¶Ì·|] Ä  ̄|�Z]    �Y Ê°Ë \�ZÀ» ÊËYÂÅ ÁÊ¬�ZÀ»    �Âzf�{ Ä¯ d�Y

µZ� �{ É{ZË� cY�ÌÌ¤eÃ|� �ÌyY ÉZÅ .d�Y  
  

 ZÆ�Á� Á {YÂ»  
 Ä ·Z�» {�Â» Ä¬�À» Ê§� »  

�Æ�½Zf�  µZ�Z»,  ³ ½Zf�Y �{ Ì½Ô   ÃÂ¯ �ZÀ¯ �{ZÅÉ  Ã|� �«YÁ �·Ze d�Y    �Z¨e�Y �{ Á80   ZË�{ t�� �Y �eÓZ] �f»
 {�Y{ �Y�«.  ,µZ�Z» ½Zf��Æ� duZ�»    �]Y�]465    �]�» �f»Â¸Ì¯ d�Y    Ä¯³�]�{ÌÃ|¿�   ¹Z¿ Ä] �Æ� Á{ZÅÉ    ¾»�|¿Z� Á µZ�Z»

d�Y  ¶»Z� Á  94  Zf�Á�  Ê»  ½Zf��Æ� ¾ËY .|�Z]�¯�» :�z] Á{ ¶»Z�É  ¾»�|¿Z� Á    .d�Y�¯�» �z] É  µZ�Z» ½Zf��Æ� ,
�Æ� µZ�Z»  Á Ã{Â]�z] ¾»�|¿Z�,  ¶»Z��z] �¯�»É ¾»�|¿Z�  Á½Zf�Å{ �Ì x�¿Ì¾  �z] ,Ä ·Z�» {�Â» �z] .d�Y

d�Y ½Zf��Æ� ¾ËY É�¯�»    ¶°�)1(  .�Z¼��� �]ZÀ]É  Y �Z»M �¯�» Ë,½Y�   ¼m Ìd  �¯�» �z]É   µZ� �{ µZ�Z» ½Zf��Æ�
1395  Z] �]Y�]30642  Ã{Â] �¨¿ .d�Y  
  

 
 ¶°�1-  É�¯�» �z] Ä�¬¿ ½Zf��Æ� g�Y ¶³Â³ �{ µZ�Z»  

  
Ã{Y{ Ã{Z¨f�Y {�Â» ÉZÅ  

µZ� �ËÁZ�e �Y ,ªÌ¬ve ¾ËY �{  ÉZÅ2000    Á2020  Ã|ÀnÀ�É  TM    d�|À· Ã�YÂÅZ»5    �ËÂ�e Á2020  Ã|ÀnÀ�É  OLI 
Ã�YÂÅZ»    d�|À·8  Ä�¬¿ ÄÌÆe �Â�À» Ä]  Ê�Y�Y É�]�Z  ̄ÉZÅ  �Y Ê°Ë .|� Ã{Z¨f�Y ¾Ë�f¼  ̄½Y�Ì» ,�ËÁZ�e [Zzf¿Y ÉZÅ�ZÌ »

  �Y �f¼¯) Ê¯Z¿�]Y |��{10 % dËZ� �Y �ËÁZ�e .{Â] Ä ·Z�» {�Â» Ä¬�À» �{ \·Z£ É��ÁZ�¯ cÓÂ�v» |�� ºËÂ¬e Á (
¾Ì»�  d§ZË�{ Z°Ë�»M  Ê�ZÀ�|�.  Ã�YÂÅZ»  �ËÁZ�e  cZ�z�»  µÁ|m �{  Ã{Z¨f�Y  {�Â»  ÉY1  Ã|�  Ã{Y{Ä]  .d�Y �Â�À»

¶v» �Y ÄÌ·ÁY Ê���]  �Y Ä ·Z�» {�Â»  �Y�§Y ¹�¿  Google Earth Pro 7.3.2  Ã�YÂÅZ» �ËÁZ�e ��Y{�a ,ÉY  ¹�¿ �Y  �Y�§YENVI 

4.6.1, Á    ÉY�]Ä�¬¿ ÄÌÆe¹�¿ �Y µZ� �Å Ä] �Â]�» É�]�Z¯ ÉZÅ�Y�§Y Arc GIS 10.5 .|� Ã{Z¨f�Y  
  

 µÁ|m1-  Ã�YÂÅZ» �ËÂ�e cZ�z�»ÉZÅ Ã{Z¨f�Y {�Â» 

 ¦Ë{�  d�|À·  Ã|ÀnÀ�  ¦Ë{�/�~³  
   É�Y{�]�ËÂ�e xË�Ze    d»�§  

  Ê�¼�  É{ÔÌ»  

1  5  TM  166/34  17/03/1379  06/06/2000  TIF
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2  5  TM  12/03/1389  06/02/2010TIF  

3  8  OLI  24/03/1399  06/13/2020TIF  

  
�Ìa�ËÁZ�e ��Y{�a  

Ê» Ê�|ÀÅ cZvÌv�e ÉY�Y{ d�|À· cY|Ì·Âe¾ËY Z] ,|À�Z]  ,µZu  �Â]�» �ËÁZ�e ©Z^�¿Y dÆm �¬§ Ê�|ÀÅ µ�fÀ¯
µZ� Ä]  ÉZÅ2000    Á2020  Ä¸u�» �{ .|� ¹Zn¿Y c�Â�  �ËÁZ�e ÉÁ� �] É�¨�¼eY Á  ®Ë�f»ÂË{Y� cZvÌv�e ,| ]  É
d§�³.  ,É�¨�¼eY tÌv�e ÉY�]�Á� �Y  v�eÌ t Ã{Z�É �¨e Ëª aÌ¶�°�Ze ÉZÅ Ë ®1 |� Ã{Z¨f�Y ]3[.    

Ä¬^��ËÁZ�e É|À]  
Y�]É  Ä¬^� |À]É  ÁZ�e Ë�  Ã�YÂÅZ»Y,É  Ä¬^� �Y|À]É  c�Z�¿�  Á Ã|Ã{Z¨f�Y µZ¼fuY �j¯Y|u �Á� Ä]  |�  .  �j¯Y|u �Á�

ªÌ«{ �Y  Ê°Ë  ,µZ¼fuY�Á� ¾Ë�eÅÄ¬^� ÉZ É|À]  Ã|� ��Y�³  d�Y]7[¾ËY  µZ¼fuY  ,�Á� ¾ËY  �{ . ¶�°Ìa  ®Ë  Ä¯
�Ô¯ �Y ®Ë �Å Ä] |¿YÂf]|]ZË ª¸ e {ÂmÂ» ÉZÅ  Ê» Ä^�Zv»  �b� Á {Â� {�Y{ Y� µZ¼fuY ¾Ë�f�Ì] Ä  ̄Ê�Ô  ̄Ä] ¶�°Ìa ,

Ê» �Z�fyY|]ZË  ]2[  .Ã{Á|v» ÉY�]É    Ä ·Z�» {�Â»�ZÆq    ¶»Z� É�]�Z¯,¶´Àm ,cZ£Z] Á Ê]M d�Y��  » ª�ZÀ» Ê¿Â°�
 �e�» Á |Ë{�³ ¾ÌÌ e   µÁ|m)2(.   

  
µÁ|m 2- �Ô¯ ¦Ë� eZÅ  

 (É�]�Z¯)�Ô¯ ¹Z¿  ¦Ì�Âe  
 �e�» Á �Y�¨¸�   �eY�» ,�Y�¨¸� Ä] ¶Ë|^e Ã|� ZÅ� ÉZÅ�Y�Ì·Z� ÉZÆÀÌ»� ,�Y�¨¸�  

¶´Àm  ¶´Àm Ä¼Ì¿ Á ÃÂ^¿Y , ®Àe ÉZÅ ÃÂ^¿Y  
 Ê¿Â°�» Ä¬�À»  Ã{Zm ,Êf À� ,É�Zne ,Ê¿Â°�» ª�ZÀ» ... Á Ê�Z^e�Y �Â�y Á ZÅ  

cZ£Z] Á Ê]M d�Y��   cZ£Z] Á ��Y�» �ËZ� Á ZÅ�Y�Ì·Z� ,�eY�»  
  

  Z]¹�¿  �Y  Ã{Z¨f�Y�Y�§Y    .|� ÄÌÆe  �ZÌ¿  {�Â»  Ê·�fÀ¯ �Z¬¿  Ê¿Y|Ì» ÉZÅ|Ë{�Z] Á g�Y  ¶³Â³  µ�fÀ¯ �Z¬¿ cZ�z�»
 Ã{Z¨f�Y {�Â» ÊÀÌ»� ÉY�]Ä] Ã{Z¨f�Y ½YÂÀ�dÆm Ê¼Ì¸ e �Z¬¿  µÁ|m �{ �ËZ¨Ì�Ô¯ ��Â»M3 Ã|� Ã{Y{ .d�Y  

  
 µÁ|m3-  �Z¬¿) ÊÀÌ»� µ�fÀ¯ �Z¬¿ cZ�fz»GPS (  

 Ä�¬¿ Ã�Z¼�  É�]�Z¯ �Â¿  X Y 

1  ¶´Àm  331427.467  4136452.683  
2  ¶°Àm  331427.467  4136452.683  
3   Ê¿Â°�» Ä¬�À»  334494.749  4136480.795  
4   Ê¿Â°�» Ä¬�À»  334421.733  4136797.906  
5   Ä¿Zy{Á� �f�]  336681.670  4138089.196  
6   Ä¿Zy{Á� �f�]  336645.231  4138069.482  
7  cZ£Z] Á Ê]M d�Y��  333495.2464139091.058  

 
1 Dark Subtraction 
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8  cZ£Z] Á Ê]M d�Y��  333871.677  4137125.965  

  
�Z^f�Y6v� Ê]ZË��Y Á ÊnÀ�Ä¬^� d É|À]  

�Ô  ̄�Y ®Ë �Å ÉY�]  ,ZÅ75   ¶�°Ìa |��{ZÅ  Ä¿Â¼¿ ½YÂÀ� Ä]Ê��Â»M ÉZÅ  Ä¬^� �{ |Àf§�³ �Y�« Ã{Z¨f�Y {�Â» É|À]
  Á25  |��{    Ê¬]Z»¶�°Ìa Ä] ZÅ½YÂÀ�  Ä¿Â¼¿  ÉZÅÄf§�³��¿ �{ ÊnÀ��Z^f�Y  |�6v� Á d«{ Ê]ZË��Y .|¿Ä�¬¿ dÄ¬^� ÉZÅ -
]É|ÀÃ|�  �f»Y�Za �Y Ã{Z¨f�Y Z] ÉZÅ6«{6¸¯ d Ê1ZaZ¯ \Ë�� ,2|Ì·Âe d6«{ ,Ã|ÀÀ¯3 Á 6«{�]�Z¯ d4   .d§�³ ¹Zn¿Y  

  
lËZf¿ ¶Ì¸ve  

ÊnÀ��Z^f�Y lËZf¿    
6«{ Ê]ZË��Y �z] �Y ¶�Zu lËZf¿Ä¬^� d  µÁ|m) É|À]4  (½Z�¿6«{ Ã|ÀÅ{Ä¬^� �{ �ËZ¨Ì�Ô  ̄\�ZÀ» d�Ô  ̄É|À]-

ÅÊ» Ê�Y�Y É�]�Z¯ ¦¸fz» ÉZ .|�Z]  
  

µÁ|m 4-  Ä¬^� d«{ Ê]ZË��Y É|À] 

É�]�Z¯ ¹Z¿  
  2000  2020  
  6«{|Ì·Âe dÃ|ÀÀ¯  (%)  6«{�]�Z¯ d  (%)  6«{·Âe dÌ|Ã|ÀÀ¯  (%)  6«{�]�Z¯ d  (%)  

 �e�»    43/71  82/58  89/88  00/80  
¶´Àm    00/75  00/100  87/94  00/100  

]M d�Y��Ê cZ£Z] Á    00/100  33/83  00/100  00/100  
 Ê¿Â°�» Ä¬�À»    11/85  91/90  00/100  62/97  

   ZaZ¯ \Ë��  78/0  95/0  
6«{ (%) Ê¸¯ d  91/84  94/96  

  
¶°�  ÉZÅ2    Á3  Ä�¬¿Ä¬^� �Y ¶�Zu Ä¿Z³�ZÆq Ê�Y�Y É�]�Z¯ ÉZÅ  Ä] Y� µZ¼fuY �j¯Y|u �Á� Z] É|À]  ÉY�] \Ìe�e

µZ� ÉZÅ2000  Á2020  Ê» ½Z�¿ .|ÀÅ{  
  

 
1 Overall Accuracy 
2 Kappa Coefficient
3 Producer Accuracy 
4 User Accuracy
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 ¶°�2-  µZ� �{ µZ�Z» Ê�Y�Y É�]�Z¯ Ä�¬¿2000  

  

  
 ¶°�3-  µZ� �{ µZ�Z» Ê��Y É�]�Z¯ Ä�¬¿2020  

  

2156



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 
 Ê» Ã|ÅZ�» Ä�¬¿ Á{ Ä�ËZ¬» Z] �{ Ê¿Â°�» �Ô¯ Ä¯ {Â�20 �Y{ Äf�~³ µZ�Ã{Â] É�Ì´¼�q |�� ÉY �{ ¾ËY -d�Y

6|»  ¾Ì¼Å  �{  Ä¯  d�Ì·Zu6|�  Ä]  c¾Ì»�  duZ�»  �Y  cÃ|�  Äf�Z¯  Ä¬�À»  É��ÁZ�¯  ÉZÅ  µÁ|m  .d�Y5  duZ�»  ,
É�]�Z¯ \�u �] Y� ¦¸fz» ÉZÅ µZ� �{ |��{ �Ì¿ Á �Zf°Å2000  Á2020 Ê» ½Z�¿.|Å{  

  
 µÁ|m5- É�]�Z¯ duZ�»Ê�Y�Y É�]�Z¯ Ä�¬¿ �{ ¦¸fz» ÉZÅ  

É�]�Z¯ �Â¿  
2000 2020  

°Åf �Z  %   �Zf°Å  %  
 Á �Y�¨¸� �e�»  14/6238/0  32/862  26/5  

¶´Àm  39/11793  00/72  99/11210  45/68  
]M d�Y��Ê cZ£Z] Á  76/2997  3/18  50/2376  51/14  

¿Â°�» Ä¬�À» Ê  90/1524  32/9  20/192978/11  
 �Â¼n»  20/16378  00/100  03/1637900/100  

  
 µÁ|m �Y Ä¯ �Â�¿Z¼Å5 Ê» Ã|ÅZ�»¶´Àm ,Ê���] {�Â» xË�Ze Á{ �Å �{ ,{Â�,  �Ì�Á  Ê�Y�Y É�]�Z¯ �Ô¯ ¾Ë�e

Ê» ¶Ì°�e Y� µZ�Z» �{½M �Y �a Á |Å{,  Ä^e� �{ É��ÁZ�¯ ª�ZÀ»É  ) |¿�Y{ �Y�«  É| ]3/18%.(   Á{ ¾ËY Ê§�� �Y
» �ÅZ¯ Ê¿Z»� Ã�Á{ ¾ËY Ê� É�]�Z¯ �Ô¯ �Â¿Äf�Y{ duZ�  µÁ|m �{ .|¿Y6É�]�Z¯ ¾ËY cY�ÌÌ¤e ,  Ã{Y{ ½Z�¿ ZÅ

Ã|� .d�Y  
  

µÁ|m 6-   duZ�» cY�ÌÌ¤e �]�Z¯É ZÅµZ� ¾Ì] ÉZÅ2000  Á2020  

É�]�Z¯ �Â¿  
cY�ÌÌ¤e duZ�»  �Y2000   Ze2020  

 (�Zf°Å)  
 �e�» Á �Y�¨¸�  18/800 

¶´Àm  40/582 -  
]M d�Y��Ê cZ£Z] Á  26/621 -  

¿Â°�» Ä¬�À» Ê 30/404  
  

  µÁ|m Ä] ÄmÂe Z]6µZ� Ê� ,  ÉZÅ2000    Ze2020  ½Y�Ì» Ä] ,26/621  ¾Ì»� �Y �Zf°Å  Á Äf§� d�{ �Y É��ÁZ�¯ ÉZÅ
�Ô  ̄�ËZ� Ä]Ã|� ¶Ë|^e ZÅd�Y 6|» �{ Ä¯ d�Ì·Zu �{ ¾ËY .  ½Y�Ì» Ä] ,Ä]Z�» c30/404   Ã{Á�§Y Ê¿Â°�» Ê�Y�Y Ä] �Zf°Å

Ã|�¾ÌÀr¼Å .d�Y,    ½Y�Ì» Ä]18/800  ¾Ì»� d �Á Ä] �Zf°ÅÃ|� Ã{Á�§Y �eY�» Á �Y�¨¸� ÉZÅ �ËY�§Y ¾ËY �Y Ê�z] .d�Y
Ê» Y�� Ä¯ {Y{ d^�¿ �e�» Á �Y�¨¸� Ä] ¶´Àm �Ô  ̄�Y ¾Ì»� ¶Ë|^e Ä] ½YÂeÃ|Ë|a ¶Ì·{ Ä] 0Z»Â¼É  ¶´Àm ¥|Å Z] ÊËY{�

Ê» c�Â� [Âq c�Zne¾Ì»� É�Z�ZÅ� �e�» Á �Y�¨¸� �Ô¯ �{ �ËY�§Y ¾ËY �Y É�´Ë{ �z] .{�Ë~a  É��ÁZ�¯ ÉZÅ
¾Ì»� ¾ËY �Á�§ �Â�À¼] É�]�Z¯ �ÌÌ¤e ¥|Å Z] Ä¯ d�YÊ» ZÅ  Ê� �{ ,Ê§�� �Y .|�Z]20    ,Äf�~³ µZ�40 /582   �Zf°Å

¾Ì»� �Y  Ê¸´Àm ÉZÅÃ|� \Ë�ze  �ÅZ¯ ¾ËY Ä¯ |¿Y55 /3  ½Z»�Z�  Ã�ËÂ] �]�Ë}  ÉZÅ{ZÆ¿  �f�Ì] ÄmÂe ,É|��{ ÉZÅ
Ê» Y� Ê Ì^� �]ZÀ»É�]�Z  ̄cY�ÌÌ¤e .|^¸�  ¶°� �{ �Y{Â¼¿ c�Â� Ä] Ê���] {�Â» µZ� Á{ �{ ZÅ4  Ã|� Ã{Y{ ½Z�¿  .d�Y  
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 ¶°�4- É�]�Z¯ duZ�» cY�ÌÌ¤e �Y{Â¼¿ �{ ZÅ Ã�Á{ZÅÉ  {�Â»Ä ·Z�»  

  

¾Ì»� ,�Y{Â¼¿ ¾ËY cZ�Ô�Y Ä] ÄmÂe Z]  µZ� �{ Ê�Y�� ÉZÅ2000    ½Y�Ì» Ä]3/18%  Ê» ¶Ì°�e Y� µZ�Z» duZ�» �Y-
 {  µZ� �{ �Y|¬» ¾ËY Ä  ̄|¿{Y2020    Ä]51/14%  Äf§ZË �ÅZ¯¾Ì»� �ÅZ  ̄.d�YÃ{Zf§Y ©Z¨eY Ê·Zu �{ É��ÁZ�  ̄ÉZÅ  d�Y

�Z»M ª^� Ä¯ ,    |ÅZ� µZ�Z» É�¯�» �z]6|» ¾ËY �{Ã{�¯ Ä]�ne Y� dÌ ¼m �ËY�§Y cd�Y  µZ� �Z»M ª^� .1385 
)2006  µZ�Z» ½Zf��Æ� É�¯�» �z] dÌ ¼m ,(26063  ]  �¨¿  µZ�  �Z»M �{ Ä¯ {Â1395,    Ä]30642  Ã|Ì�� �¨¿ .d�Y

Ä]Êe�Z^�,  6Ê� ZÆÀe  10    ½Y�Ì» Ä] Ä¬�À» ¾ËY dÌ ¼m ,µZ�6/17%  Äf�Y{ |��  �ÅZ¯ ¶]Z¬» �{ ,dÌ ¼m �ËY�§Y ¾ËY .d�Y
Y6·Â» Ê�Y� ½Z�¿ ,É��ÁZ�¯ |Ã|ÀÅ{6|m cÔ°�» ÉÊ» ¹{�» ÊËY~£ dÌÀ»Y Z]  �Z^e�Y  �{ ÊeM É ÄmÂe ¹Á�· Ä¯ |�Z]

Ì� ÉZÅ{ZÆ¿ �Zy�ZdÊ» �Z°�M Y� Ä�]Y� ¾ËY �{ �Y~³ .{�Z�  
  

ÄnÌf¿É�Ì³  
 ÄmÂe Z]µZ� �{ Ê�Y�Y É�]�Z¯ �ÌÌ¤e ¶� » Ä]  Ä] ,��Zu ªÌ¬ve ,½ÔÌ³ ½Zf�Y �{ �ÌyY ÉZÅ  cY�ÌÌ¤e |¿Á� Ê���]

É�]�Z¯ lËZf¿  Ä]  ÄmÂe  Z]  .dyY{�a  µZ�Z»  ½Zf��Æ�  É�¯�»  �z]  �{  É��ÁZ�¯  Ê�Y�Y  Ã�ËÂ]  ¦¸fz»  Ê�Y�Y  ÉZÅ
d�|]¾Ì»� ,Ã|»M  Ê� �e�» Á Ê¿Â°�» É�]�Z¯ Z] ÉZÅ20  Ã{�¯ Ä]�ne Y� duZ�» �ËY�§Y ,Ä ·Z�» {�Â» µZ�  ¾ËY .|¿Y

Ê·Zu �{d�  6Ê� Ä¯  µZ�  �¯} ÉZÅ» �Y ,Ã|�¾Ì»� ½Y�ÌÃ|� Äf�Z¯ Ê¸´Àm Ê�Y�Y Á É��ÁZ�¯ ÉZÅÄ] .d�Y c�Z^�
�´Ë{,  Ã|Ë|aÉ  ¶´Àm �Ì¿ Á ÊÀÌ�¿�Æ�ÊËY{�  ,¾Ì»� �ÅZ¯ Ê¸�Y ¶ËÓ{6·Â» ÉZÅÃ{Â] É��ÁZ�¯ |¾Ì»� É�Z�ZÅ� .|¿Y-

¯ ÉZÅ ¾Ì»� ¶Ë|^e Á É��ÁZ�ÄnÌf¿ ,�Y�¨¸� Ä] É�Y�Ì·Z� ÉZÅ�ËY�§Y É  ZÀ» ¾ËY �{ ¾Ì»� d¼Ì« Ê¬�À»�Ì£Ê» ª� |�Z]
6|m ÄmÂe ¹Á�· ,ªÌ¬ve ¾ËY lËZf¿ .d�Y Ã{Y{ w� ¾Ì»� |Ë�y ÉZ�Z¬e ¾f§� ÓZ] ¶Ì·|] Ä¯ �Ì] Y� É�]�Z¯ cY�ÌÌ¤e Ä] É

Ê» ½Z�¿ �Ìa �Y�{ �Y Ä] ÄmÂe Z] ¾ÌÀr¼Å .|Å{d {Á|u ¾f§�582 6Ê� Ê¸´Àm Ê�Y�Y �Y �Zf°Å 20  Ä] �ZÌ¿ ,�ÌyY µZ�
d�ZÌ�É�Y~³6iÂ» Á \�ZÀ» ÉZÅ  � {ZÆ¿ZÅ ½Z»�Z� Á¶´Àm Ã|Ë|a Z] Ä�]Y� �{ Ê Ì^� �]ZÀ» ÉZÅ .{�Y{ {ÂmÁ ÊËY{�  

  
Ê¿Y{�|« Á �°�e   

6·Â»½Z¨,  dËZ¼u �Y  Ä¯ �ÅÁ�a ¾ËY ¹Zn¿Y �{ ºf�Ì�ÂÌ] Ê�|ÀÆ» ÃÁ�³ ÉZÅk�zf�»  Ã�Á�a �YÉ   |��Y Ê�ZÀ��Z¯
 �Á{ �Y �nÀ� ��{Ê»|�Z]   Á  Y�mY ½ÔÌ³ ÃZ´�¿Y{ É��ÁZ�¯ ¹Â¸� Ã|°�¿Y{ �{Ã|�, Ê» Ê¿Y{�|«.|ÀËZ¼¿  

  

مرتع جنگل منطقھ مسکونی زراعت آبی و باغات
2000 0.38 72 9.32 18.3
2020 5.26 68.45 11.78 14.51
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Abstract 

Agricultural lands, as a productive and non-renewable resources, play the most important role in producing agricultural 
crops and food security of the people. In recent decades, one of the serious problems facing the northern provinces, 
including Gilan is land use changes. Satellite imagery with the ability to provide up-to-date maps, comprehensive view, 
and repetitive coverage can provide useful information on land change trends for policymakers. In the present study, in 
order to prepare land use maps of the central county of Masal city in Gilan province, the images of TM sensor of Landsat 
5 and OLI sensor of Landsat 8, for the years 2000 and 2020 were used. First, radiometric and atmospheric corrections 
were made to the images. Then, using the supervised maximum likelihood classification algorithm, land use maps of the 
region were prepared with four land use classes including, irrigated agriculture and orchards, forests, residential areas and 
grasslands. Then, the area of each land use was calculated and the trends of the changes were compared. The results 
showed that agricultural lands in a period of 20 years had a decrease of 3.79%, so that their area has increased from 
2997.76 ha, in 2000 to 2376.50 ha in 2020. Further, during this period, the areas of residential areas and grasslands have 
increased by 404.30 and 800.18 ha. The area of forestlands has been reduced to 582.40 ha. According to the results, 
serious attention is needed to land use changes of agricultural lands and natural resources in Masal. 
 
 

Key words: Landsat, satellite images, land use changes, maximum likelihood 
 

*Corresponding author 
E-mail: rahimi_a@guilan.ac.ir 

2160


