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  �ËY�§Y Z]½Á�§Y�Á�    dÌ ¼m¥��»Ã|ÀÀ¯  �ÂÌ� ,]Ì�Z¼ ÉZÅÉ    Á cZ§M ½ZÌ¤� ,ÊÅZÌ³ ¦¸fz»]Ì�Z¼ÉZÅ  �ËZ��§ ,

  ©� e Á �Ìz^e �ËY�§Y ,ÊËZÌ¼Ì� ÉZÅ{Â¯ ¥��» �ËY�§Y ,­Zy¶]Z«ÄmÂe   Á Ê]M �ZÌ¿ ¾f§� ÓZ] \mÂ» Ä¯ cÓÂ�v»
  Á  É�ÁM�Z]  �ÅZ¯É|À�a�Y�Z]    cÓÂ�v»»Ê {Â�  Ä �Âe  ,d�¯   Ä¿Zz¸³YÉ   Ä]½YÂÀ�    �Y  Ê°ËÃY�¶u   ¾ËY  \�ZÀ»

�·ZqZÅ    Á  ÊÅ|¿Z»Z�  ¶¼ ·Y�Âf�{  �Â�Â»  Á�Ìa  ��Zu  �ÅÁ�a  .d�Y  s��»�PeÌ�    ÉZÅ|uYÁ®qÂ¯�ZÌ¬»   �{
  Á  ZÅ�Æ�  ,ZÅZf�Á�  Ã{Á|v»  ¶yY{  Ê�Y�Y­�Æ�ÉZÅ    Ê¿Â°�»¹Zn¿YÃ|�    d�Y]1[  ¾ËY  .¶¼ ·Y�Âf�{    �f§{  ��Âe

  Ä �Âe s�� É�n» Ä¯ É��ÁZ�¯ {ZÆm c�Y�Á Ê¿Z^£Z] �Â»Y d¿ÁZ » É�Y{Y µÂve Á É�Z�Â¿ Ä¿Zz¸³ZÅÉ   d�Y �Â�¯
ÄÌÆeÃ|�   Ä �Âe ÉY�] ½ZÌ�Z¬f» {ÂmÂ» cZ¿Z°»Y Á �]ZÀ» �Y [Â¸�» Á É�j¯Y|u Ã{Z¨f�Y ¶¼ ·Y�Âf�{ ¾ËY ¥|Å .d�Y

Ä¿Zz¸³ZÅ    ®Ì¿Z³�Y  cÓÂ�v»  |Ì·Âe  ÉZf�Y�  �{dÌ¸]Z«Z]    Ä �Âe  ,Ê¸yY{  ¥��»\�¯ÉZÅ�Z¯Á   ,�YÂ¿Zy  É��ÁZ�¯
  �ËY�§Y  ,Ê¿Â°�»  ¾¯Z»Y  �{  �^�  ÉZÅZ�§  Ä �ÂeÃ�Æ]�ÁÉ    Á���YÃ{Á�§Y  Y Á  Ã�Ìn¿�  {ZnËY  Z]  ®qÂ¯  �]ZÀ»  �

Ä�ÂyZÅÉ    �Y  É�Ì³Â¸m �Ì¿  Á  É|Ì·ÂeÉ{Z�f«Y�Ì£    Ã�Âu  Ã{Á|v» �{ {ÂmÂ» Ê�Y�Y  ½|�·Z §ÌdZÅÉ   É��ÁZ�¯
  d�Y]1[  Ä �Âe  ,¶¼ ·Y�Âf�{  ¾ËY  �{  .Ä¿Zz¸³ZÅÉ  ®qÂ¯�ZÌ¬»    �Z¯  �Âf�{  �{³�Y�«Äf§�   Ä]  ,¦Ë� e  ª^�  .d�Y

Ä¿Zz¸³ZÅÊË   ¶»YÂ� µ�fÀ¯ ½Z°»Y Ä¯ \�ZÀ» �Z¨e�Y Á ®qÂ¯ {Z ]Y Z] ¥Z¨� ��Âa Z] Ã�Ì¿YÂ·Z³ É�¸§ Ã�Z� ÉY�Y{ Ä¯
  Y� µÂ�v» |Ì·Âe ÉY�] d]Â�� Á Z»{ |À¿Z» Ê�Ìv»Ä¿Zz¸³ZÅÉ  ®qÂ¯�ZÌ¬»  »ÊÂ³ Ë|À  ½ZÌ�Z¬f» .�PeÌ�  Y Ë¾Ä¿Â³ 

Ä¿Zz¸³ZÅ    ¶]Z« ZË Á ¹�Ó ÄÌ·ÁY cZ¿Z°»Y |ËZ]»PeÌ¾    gY|uY ÉY�]Y Ë¾Ä¿Â³    Ê�Y�Y ¶Ì^« �Y ZÅ|uYÁ��Z »Ô]  [M �]ZÀ» ,
,Ä¼�q :¶Ì^« �Y É��ÁZ�¯ É�]�Z¯ Z]  ÃZqÁ ... Á cZÀ« ,Ä¿Zy{Á� ,   Á ©�] ¶»Z� É��¿Y �]ZÀ» dyÂ�ZÅÉ   Äf�Y{ Y� Ê¸Ì�§

.|À�Z]    �ÅZ¯  dÆm  �¯�¼f»  Ê¿Z°»  Ã{Y{  ÃZ´ËZa  ®Ë  {ZnËY  ��Zu  �ÅÁ�a  �Y  ¥|Å�Å ËÄÀZÅÉ   cY�Y{Y  Ê�ZÀ��Z¯
É}�]�  Á    \�ZÀ»  Ê¿Z°» ÄÌmÂe s��ZÅÉ   Ä¿Zz¸³ZÅÉ  ®qÂ¯�ZÌ¬»    ½Z»�Z� Ä] Ä¯ d�Y ¹Z�¿Ê�|ÀÆ»   Á É��ÁZ�¯

 Ã{Y{ �Zm�Y ¾»Â§ ½Zf��Æ� Ê Ì^� �]ZÀ»»Ê {Â�.  
  �Â�Â» ½Z°»Ê]ZË    Á  �ËZÀ� Ä]�Â�    ¦¸fz»  ½Z¬¬v»  ÄmÂe{�Â»  É��ÁZ�¯  �ËZÀ�  ,�ZyÄf§�³�Y�«  .d�Y  

  Á  cÁZ¨f»  ÉZÅ�ZÌ »�Á� ZÅÉ   ºÌ¼�eÉ�Ì³    �{  ÊeÁZ¨f»Y Ë¾Ä¿Â³    cZ ·Z�»�Z¯  Ä]  Äf§�³Ã|�  .d�Y  �ÌË �Ê  and 
¨�Ì¿ZÌ½Z  ]2[    �ÅÁ�a �{ {Ây  ,  Ä]Ê]ZË��Y   ZÀ� �Y�¬f�Y ½Z°»Y Ë  �Z � ¶yY{ �{ �50  ¯Ì�f»Â¸É   �Y Ã{Z¨f�Y Z] ½ZÆ¨�Y �Æ�
Y�§ Ë |ÀºÌ¼�eÉ�Ì³  »|ÀqÌ� �{ Ã�ZÌ §Y�¤m cZ�Ô�Y ºf�Ì ZÊË |ÀfyY{�a . ,�ÅÁ�a ¾ËY �{���] Z] Y|f]YÊ   Á �]ZÀ»¯ \�

 »  ,ZÅ{�Y|¿Zf�YÌZÅ�ZÉ  ZÀ� �Y�¬f�YË {�³ �z�» � ËY .| Ë » ¾Ì  �Y  Ä¸�Z§ ¶»Z� ZÅ�Z[MZÅÉ  v��Ê� ,Ì  �Y Ä¸�Z§  ,\
¿Z�¿Y  �»YÂmÊ  �Y  Ä¸�Z§ ,ÃY�ZÅÉ  �Z^e�YÊ  ª�ZÀ»  , d�Z¨uÃ|�ZÀ�  �Y  Ä¸�Z§  , Ë  ª¼� ,�[MZÅÉ  � Ë»��ÌÀÊ  �Y  Ä¸�Z§  ,

  �Y  Ä¸�Z§  ,[M  µZ¬f¿Y  �Â�y ¶�³ZÅ  �]�Z¯  ÁÉ  ¸ §Ê  �Y�YÊ    �b�  .|Àf�Å¯¸Ì »  ÄÌ�  Ä]  Ä]Z�»  d»�§  Z]  ZÅ�ZÌ ºf�
 §Y�¤m cZ�Ô�YÌ ZÊË  �Z�{�Y|¿Zf�Y Á {�YÁÉ    �Á� �Y | ] Ä¸u�» �{ .|¿|�Äm�{É|À]   Y�]É  ÊÅ{ ½�Á   »Ì Ã{Z¨f�Y ZÅ�Z

  Á |�dËZÆ¿�{  ¯¸Ì  ÄÓ ËÄZÅ  ¯�e �Á� �Y  Ã{Z¨f�Y  Z]Ì �y \Ê  ½�Á�Y{  ¨¸eÌ¬�ZÀ» ¥~u �Y �a .|¿|� ªÊ  ¯Y�Y{ ÄÉ 
 duZ�»¯ §ZÊ Y�]É ZÀ� �Y�¬f�YË «�� �z] �{ \�ZÀ» Ä¬�À» �ZÆq ,|¿{Â^¿ �Ê Y�] ½ZÆ¨�YÉ ZÀ� �Y�¬f�Y Ë e �ÌÌ|� ¾.  

¿Zf�]ZÀ�Ê�^� ��YÁ ,Ê  ]3[  ¸ve �Á� �Y  Ã{Z¨f�Y Z]Ì^eY�»  Ä¸�¸� ¶Ê(AHP)    Ä]ÄÀÆaÉ|À]  »�ÌY�]  ¾É   ½Z°» Ê]ZË  
ZÀ�Ë  ¹Y|«Y �|¿{�¯  ¾ËY �{ .,Ä ·Z�»    Y|f]YÓ ËÄZÅ  �]YÂ� �Y Ã{Z¨f�Y Z]  Ê¿Â¿Z«  �{ArcGIS  �u Ë�Y~³ º É   �b� Á Ã|�

  �Y Ã{Z¨f�Y Z]�Á�Weighted overlay   ÓËÄZÅ    ºÅ �{\Ì¯�eÃ|�  ZÆ¿ Ä�¬¿ ÁÊË  Ä]d�{»M|  . �yZ�ZÅÊË   Y �{ Ä¯ Ë ¾
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¬veÌ  ªÄ]Äf§��Z¯    d�Y15  ^� �yZ�Ì Ê  ¿Z�¿Y  ÁÊ  d�Y  eZ�Y  Á  ½Z�ZÀ��Z¯ ��¿  �]  ZÀ]  Ä¯Ì  Ä]  | dËÂ·ÁYÉ|À]   ½MZÅ 

ÄfyY{�aÃ|�  Y �{ .d�Y Ë�u �ÅÁ�a ¾ Ë  ºÄ��Z�ZÅ   » Á �]YÂ� Ä] ÄmÂe Z]ÌZÅ�ZÉ  ZÀ� �Y�¬f�YË  �ÄWY�YÃ|�   ¥�� �Y
  d�Z¨u ½Z»�Z��Ìv» d�Ë�    d¿ÁZ »)�Ìv»d�Ë�  ¿Z�¿Y Ê  (¾ÌÌ eÃ|�  Za  �{  Á Ë  Ä�¬¿  ½Z [Â¸�»�e Ë¾  ¿ �{  Z]  ½Z°» ��

y�] ¾f§�³Ê  �Y�yZ�ZÅ  �YÄ�¬¿ ZÆ¿ÊË  �Y Ã{Z¨f�Y Z]¹�¿�Y�§YArcGIS  Ä]d�{Ã|»M  .d�Y    
  ½�´¿�and  �]Z�É  ]4[  Z]  Âm ËZ  ½|�  cY��¿  �ZÀ��Z¯Ê,  ¶»YÂ�  ¦¸fz»  y{Ì¶  �{  ½Z°»Ê]ZË  ZÀ�Ë �   Á 

Ã{�ÁM�§ZÅÉ  ]ÂqÊ  �Y   �]ZÀ»  ½Â³Z¿Â³  Z�ZÀ�ÊË  Á   �¼mÉ�ÁM  |¿{�¯  Á  �a  �Y  cZuÔ�Y  ,¹�Ó  {�YÁ  
v»Ì� GIS ¿{Â¼¿.|  �b�  Ó ËÄZÅÉ  eZ�Ô�YÊ  Z]   Ä]É�Ì³�Z¯  �Á� ANP dÆm   eÌÌ¾  ½Y�ÁY  Á   Ä^e�ZÅÉ  ,\�ZÀf»  ºÅZ]  
¨¸eÌª  |¿|�  Á  Ä�¬¿YÉ  dve  ½YÂÀ�  Â·ÁY Ëd  �Y�¬f�Y  ¿Z°» Ê  ZÀ�Ë �  Á  Ã{�ÁM�§ZÅÉ  ]ÂqÊ  ½Zf�Y  ½Zf��Ây  ¶�Zu   .|� 

Y Ë¾  Ä�¬¿  �a  �Y  ¸veÌ¶   �Z�uÌd  Ó ËÄZÅÉ   {Á�ÁÉ  PeÌË|  .|�  �]   �Z�Y  Ä�¬¿  ,¶�Zu  \�ZÀ»�e Ë¾  ½Z°»ZÅÉ  gY|uY   Á  
Ä �Âe  ZÀ� Ë �  [Âq  �{   {Á|u  8  |��{  duZ�»  ½Zf�Y  Y�  Ä]   {Ây  �Z�fyY  |¿{Y{.   Y Ë¾  Ä ·Z�»  ¸]Z«ÌdZÅÉ  ÓZ] É  

¸veÌ¶ZÅÉ  GIS,   ºÌ¼�eÉ�Ì³  Ã�ZÌ »|Àq  Á  �Á�  ¸veÌ ¶  Ä°^�  Ä]   d¸�   {�Ây�]  Ä°^�YÉ  Z]  ¶WZ�»  ¿Z°»Ê  Y�  �{   ½Z°»  
�³ ËÀÊ ZÀ�Ë � Ä]Ê]Ây ½Z�¿  »Ê|Å{ Á �Y  §��Ê Y�]É ·Z¿MÌ� �Z�uÌd Zf¿ Ë,l �Á�Ê Äf§ZË{Â^Æ] Y� Ä] �Z¯ Äf§�³ d�Y.  

,{Y�¿|uY  ¨·�Ê  ]5[  �{  �ÅÁ�a   {Ây  Z]  �Zv·   ½{Â¼¿  12   »Ì�Z   �ÂÀf»  ^�Ì Ê  Á  ¿Z�¿YÊ  �{  Zf�Y�É  ®¼¯  Ä]   ª¬ve  
Ä �Âe  Za Ë,�Y|  Z]  Ã{Z¨f�Y  �Y  µ|» AHP  Ä]   ÄÀÆaÉ|À]  �Y�YÊ  �z]  �¯�»É  Ä¬�À»   {Y�M  ��Y   dÆm   eÌÌ¾   ½Z°»   \�ZÀ»  

Y�]É  �Y�¬f�Y  ZÀ� Ë �  ¹Y|«Y  ¿{�¯.|  Zf¿ Ë l  ¾ËY  �ÅÁ�a  ½Z�¿ »Ê|Å{  Ä¯  �Y�YÊ  0Ô»Z¯  \�ZÀ»   Y�]É  �Y�¬f�Y  ZÀ� Ë �  2577 
�Zf°Å  �Y   �Y�YÊ  Ã{Á|v»  Ä ·Z�»{�Â»  Y�  ¶»Z�  »Ê {Â�.  Z]  ÄmÂe  Ä]  ¾ËYÄ¯  µ|» AHP  �¬§  Z¿YÂeÊË  Z�ZÀ�ÊË  ÄÀÆaZÅ É  

\�ZÀ»   Á   \�ZÀ»Z¿   Y�]É  �Y�¬f�Y  ZÀ�Ë �  Y�  d�Y�Y{  Á ¼¿ Ê|¿YÂe   ÄÀÆaZÅÊË  Ä¯  ���Y   Ä»Z¿�]É�Ë�  |¿�Y{  Y�  Z�ZÀ�ÊË   ,|À¯ 
Y�]ZÀ] Ë¾  �{  Ä»Y{Y  Y Ë¾  �ÅÁ�a  Z]  Ã{Z¨f�Y  �Y  ¸]Z«ÌdZÅÉ  ¹�¿�Y�§Y  MAPrcA  Ä]  Z�ZÀ�ÊË  Á  �Z�Y|mÉ  ÄÀÆaZÅÉ   0Ô»Z¯ 

\�ZÀ»  Ä¯  ¶«Y|u  200  �Zf°Å  duZ�»  Äf�Y{  |�Z]  ¹Y|«Y   {�³ Ë|  Á  Z]  Ã{Z¨f�Y  �Y  �Á�  Ã�ZÌ »|Àq VIKOR  Á  d�Å 
 »Ì�Z �iR» �{ ½Z°» Ë]ZÊ ZÀ�Ë,� Ä] dËÂ·ÁYÉ|À] ÄÀÆaZÅÉ ÊËZ�ZÀ�Ã|� ¹Y|«Y .|�  Zf¿ Ël ¾ËY ¬veÌª ½Z�¿ Y{ {  Ä¯ ½Z°»  
¸ §Ê  ZÀ� Ë � �{ �z] �¯�»É Ä¬�À»  {Y�M ��Y  Z]  ½Z°»ZÅÉ �ÌaÊÀÌ]Ã|� �{ Y Ë¾ ¬veÌª Z¤» Ëc�  {�Y{.  

¯ÌÁ��zÉ�°�· ,É  ]6[  ªÌ¬ve  �{   {Ây    �Ôe¿{�¯Ze  |    Z]|Ì¯Pe    Á Ä¬�À»  ºÌ¸«Y  Á�|ÌÅ  �]  �Z»M20  Ä·Z�  )2010-  
1990  ,�YÁ�^�  ½Zf��Æ� ®ÌfaÂÀÌ� ÃZ´f�ËY  (Z� ËdZÅÉ    �ËZÀ� Ä �Âe ÉY�]  \�ZÀ»Ä¿Zy�Z¯YÉ    Y� { �Ìz�eÀÅ �{ .|

  �Y Ã{Z¨f�Y Z] Ä ·Z�» ¾ËYÓËÄZÅÉ    t�� ,Ä¿Zy{Á� ,{Z] ,Z»{ ,Ê³|¿�Z]) É�Â·Á�|ÌÅ Á Ê¼Ì¸«Y[MZÅÉ   Á (...Á ÊÀÌ»��Ë�
  �´Ë{ Ó ËÄZÅÉ    ¶�Zu Ê´¼Å  Ä¯ ...Á  Ã{Zm ,Á�Ì¿  µZ¬f¿Y  �Â�y  ,Ê§Y�³ÂaÂe �Ì�¿ ÊeZ�Ô�YÄË�ne¶Ì¸veÁ   Ä¿Z»Z�  �{

ÊËZÌ§Y�¤m cZ�Ô�Y  |Àf�Å  [Zzf¿Y Ä] ,½Z°»ZÅÉ    �ËZÀ� gY|uY ÉY�] \�ZÀ»ÄfyY{�aÃ|�    ÄÌÆe �Y �a .d�YÓ ËÄZÅÉ 
  ÉZÅ{�Y|¿Zf�Y ,ÊeZ�Ô�Y�z�»Ã|�    ½Z»�Z� ��Âe�Ìv»d�Ë�    �ËZÀ� gY|uY ÉY�] Ê�ZÀ��Z¯ �¿Y{ ÁÄ¿Zy�Z¯YÉ 

 Á ½�ÁZÅÉ Ä]d�{Ã|»M   �Á� Z]ÊÅ{ ½�Á ÊmÁ� Ä�ËZ¬»(AHP)  �ËZÀ� ÃÁ�³ lÀa �{ ,Ã{Z¨f�Y{�Â»   .d§�³ �Y�«  
,��Zu Ä ·Z�»    Z]Ê¼�Ì¿Z°»  |À¼¿Z»Z�  ZÅ�ZÌ » [Zzf¿Y Á Ê���] Ä]½Z°» ÉÄ¿Zz¸³ Ê]ZË�ZÌ¬» ®qÂ¯ ÉZÅ   Á½Z°»-

É{ZÆÀ�Ìa  ÉZÅ    .d�Y  ÄfyY{�a½Z°»  É|À]  Ä^e�  ÉZÅ�ZÌ »  ¾ÌÌ e  �Y  �a  Á  | ]  Ä¸u�»  �{  Á  É{ZÆÀ�Ìa  ÉZÅ �Y  �a
 �¼mÉ�ÁM  Ã{Y{ZÅÉ    �Â]�»  Ä]Ä^e�É|À]  ½Â¿Z�  ÊaÁ�f¿M  ÊÅ{  ½�Á  �Á� �Y  Ã{Z¨f�Y  Z]  ZÅ�ZÌ »  ½�Á  ,Ä^�Zv»  Ã|�
d�Y.  �b�   Ä^e�É|À]    �Á� Á  ZÅ�ZÌ »  ¾ËY  �Y  Ã{Z¨f�Y  Z]  ZÅZf�Á� ºÌ¼�eÉ�Ì³    �Ì�aZe¹Zn¿Yd�Y  Äf§�³)  ¶°�  .1 (

 Á ZÅ�ZÌ » [Zzf¿Y ¶uY�»�³ ËÄÀZÅ ,ÊÅ{ ½�Á  Á ZÅ�ZÌ » Ä]dËZÆ¿�{ Ä^e�|À]É �³ ËÄÀZÅ  ½Z�¿ Y�»Ê|Å{.  
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 ¶°�)1(  ªÌ¬ve ¶uY�»  

 
 Á {YÂ» �Á�ZÅ  

 Ä¬�À» cZ�z�» Ä ·Z�»{�Â»  
½Zf��Æ�  �Y ¾3»Â§   ½Zf��Æ�ÉZÅ  ½Zf�Y  ½ÔÌ³  �{  µZ¼�  ½Y�ËY   d�Y    Ä¸�Z§ �{ Ä¯27    Á d�� �Æ� É�f»Â¸Ì¯356  

 ,½Y�Æe  É�f»Â¸Ì¯  �Y  µZ¼�  Ä]  ½Zf��Æ�  Ä »Â�Y��  ) {�¿ Ë®�e Ë¾   Á (½M Ä]  �Æ�  ½Zf��Æ�  ,µZ�Z»  �Y  [ÂÀm  Á  [ÂÀm 
Ê]�£  Ä]  �y �O�·Y  Äf��ÃÂ¯ÉZÅ  ��^·Y  )½Zf�YÉZÅ   ½Zn¿�  Á  ¶Ì]{�Y  (Ä¯   ��»   Ã�ÂuÉZÅ  �Ìz]M  ½Zf�ÅÂ¯  �Â]�»   |u 

Ê Ì^�  ¾»Â§  Á  ¹�Z�   d�Y  Á  �Y  ©��  Ä]   ½Zf��Æ�   d¨�   {Á|v»  Ê» {Â�  .½Zf��Æ�  ¾»Â§  Ê°Ë  �Y  �ZÆq  ½Zf��Æ�   ÄÌ·ÁY  
½Zf�Y  ½ÔÌ³  �{  �ZÀ¯  ,d��  �·Z�   Á  Ê·�¿Y   d�Y  Ã{Â].    µ{Z »  ÊfuZ�»  ÉY�Y{  ��Zu  µZu  �{  �Â]�»  �Æ�29 

 �Z¨e�Y �{ Á Ã{Â] �]�»�f»Â¸Ì¯3-  [M t�� �Y �f»ÉZÅ �{ {Y�M ÉZË �Y.d  
 ªÌ¬ve ¶uY�»  

Ä] ½Z°»  �Â�À» Ä¿Zz¸³  gY|uY  ÉY�]  \�ZÀ»  �Z¬¿  Ê]ZËZÅÉ   ®qÂ¯  ªÌ¬ve  ¾ËY  �{  Ê¸�Y  Ä¸u�»  Á{  ,�ZÌ¬»
  ¶°�  .d§�³  �Y�«  Ã{Z¨f�Y{�Â»)1(  »  ½Z�¿  Y�  ¶uY�»  �Y  ®Ë �Å  Ä]  �Â]�»  cZÌW�m Á  ªÌ¬ve  Ê¸�Y  ¶uY�»Ê|Å{ .

 ÄÀÆa ¾ÌÌ e µÁY Ä¸u�»ZÅÉ    ¶¼ ·Y�Âf�{ �{ Ã|�|Ì« ÉZÅ�ZÌ » �Y Ã{Z¨f�Y Z] Ä¯ d�Y Ä¿Zz¸³ gY|uY | f�»  ÊÅ|¿Z»Z�
�Pe ÁÌ�   ®qÂ¯ ÉZÅ|uYÁ­�Æ� Á ZÅ�Æ� ,ZÅZf�Á� Ã{Á|v»  ¶yY{ Ê�Y�Y  �{ �ZÌ¬»�Y�Á Ê¿Â°�» ÉZÅ {ZÆm c

  É��ÁZ�¯]1[  ¾ÌÌ e  .d�Y Ã|�  �{ ÊeÁZ¨f» ÊÀÌ»� ��YÂ� Z] {�Y|¿Zf�Y Ä¸�Z§ ��Zu Ä ·Z�» �{�³ËÄÀZÅ ��¿ �{ {�»Z¿ É
Äf§�³c�Z^� Ä¯  Ã|�:�Y  |¿Y  Ä¿Zy{Á�ZÅÉ  Ê¸�Y  ,Ä¿Zy{Á�ZÅ  ,[ÔÌ� ,Ê��§  ÉÃY�³��]ZÅ  ,Ã{ZmZÅ  ,Ê¸�Y  ÉÃY�ZÅ É

  ,É�Æ� ¶�³ZÅ  ,¾Ì»� ��¤· ,ÃY�ZÅ  ª�ZÀ» ,½{Z » ,Ê]M Éd�Z¨u.�Æ� Ã{Á|v» ,Ã|�  Ã{�YÁ{  �z�» �ZÌ » Ä¯ Ã|�
ÄÀÆa {�Y|¿Zf�Y Ä¸�Z§ ¶«Y|u) µÁ|m �{ ��YÂ� É{Y| e Ä] d^�¿ ZÅ1( .d�Y Ã|� Ã{�ÁM  

 µÁ|m)1(   ÄÀÆa (Ê¿Â¿Z« ºË�u) {�Y|¿Zf�Y Ä¸�Z§ZÅÉ ÊÀÌ»� ��YÂ� Ä] d^�¿ | f�»  
 ��YÂ�   (�f») {�Y|¿Zf�Y ºË�u   ��YÂ�    {�Y|¿Zf�Y ºË�u (�f»)  

 Ä¿Zy{Á�ZÅÉ Ê¸�Y  200   ¶�³ ZÅ  500  
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 Ä¿Zy{Á�ZÅÉ  Ê��§  50   ¾Ì»� ��¤·  700  

[ÔÌ�  300   ÃY�ZÅÉ  Ê]M  200  
 ÃY�³��] ZÅ  250   ½{Z »  500  

 Ê¸�Y Ã{Zm  250  d�Z¨u ª�ZÀ»Ã|�  |�Z] ª�ZÀ» ¾ËY �Y k�Zy  
 ÃY�ZÅÉ  É�Æ�  50   �Æ�   �Æ� Ã{Á|v» �Y k�Zy  

  

  ZÅ�ZÌ » �Y ®Ë �Å ÉY�]Äf§�³ ��¿ �{ ��YÂ�)  (Ã|�®Ë  Ä¿Z»Z� �{ ÊeZ�Ô�Y ÄËÓGIS  » {ZnËYÊ {Â�   ½M �{ Ä¯
¾ÌÌ e  ��¿{�Â» ��YÂ�  Ä]  d^�¿  {�Y|¿Zf�Y  ºË�u ,�§Z]  �Y�]Y �Y  Ã{Z¨f�Y  Z]  \Ìe�e ¾Ë|]  .d�Y Ã|�12   d�{ Ä]  Ä�¬¿

»ÊM Ë|   ½M ÊmÁ� É�Y~³ ºÅ�] Z]  Ä¯ Ä�¬¿  ªÌ¨¸e Á ZÅZÅ É   Ä]d�{Ó ¹Z¼e �{ ­�f�» ª�ZÀ» ,Ã|»M Ë ÄZÅÉ   ÊeZ�Ô�Y
»  {ZnËY  Ã|�|Ì·ÂeÊ {Â� ÄÀÆa  \Ìe�e  ¾Ë|]  .ZÅÉ  Ä] d�{ Ä]  Ã|»M Ä¿Zz¸³  Ä �Âe  \�ZÀ»  ª�ZÀ»  ½YÂÀ� ZÅ É  

®qÂ¯» Ê§� » �ZÌ¬»Ê {Â�ÄÀÆa ¾ËY �{ {ÂmÂ» ÉZÅZf�Á� . Ä] ZÅ» ¾ÌÌ e | f�» �Z¬¿ ½YÂÀ�Ê|¿Â� | ]  Ä¸u�» �{ .
Â·ÁY ÉY�] dËÄ^e� |ÀËM�§ ®Ë �Y �Z¬¿ ¾Ë�fÆ] [Zzf¿Y Á ZÅZf�Á� ¾ËY É|À]» Ã{Z¨f�Y É|À]Ê {Â� Ä^e� ÉY�] . Y|f]Y É|À]

» ¾ÌÌ e �ZÌ » É{Y| e Ê {Â� Ê�Z^e�Y ÃY� dÌ �Á ,Zf�Á� �Y�¬f�Y ¶v» Ê Ì^� dÌ �Á ¶»Z� ÃÁ�³ Ä� �{ ZÅ�ZÌ » ¾ËY .
dyZ��Ë� dÌ �Á Á Zf�Á�»  �Y�« ½M ÉZÅÊ³Ì|¿� ̈ f�Y Z] .» ¾ÌÌ e  {�»Z¿  ÉZÅZf�Á� ,¾Ì·Â]  �Á� �Y Ã{Z Ê|¿Â� Y�Ë� .

 Ä] .|¿�Y|¿ Y� Ä¿Zz¸³ gY|uY ÉY�] \�ZÀ» �ËY�� |¿�Y{ �Y�« | f�» ÄÀÆa �{ Ä¯ ÊËZÅZf�Á� Ä¼Å½YÂÀ� ÊËZÅZf�Á� µZj»
dyZ��Ë�  �ËZ� Á  ©�]  Ä°^� Ä] Ê��f�{ ZË  |¿�Y|¿ \�ZÀ»  Ã{Zm ZË  |¿�Y{ �Y�« ½Zf�ÅÂ¯ ÄÀ»Y{ �{  Ä¯¿  Y�  ZÅ Z]  |¿�Y|

» ¥~u ¾Ì·Â]  �Á� �Y  Ã{Z¨f�YÊ|¿Â� Á dÌ ¼m  �ZÌ »  Á{  �Z�Y  �]  | ]  Ä¸u�» �{ | f�» ÉZÅZf�Á� ¾ÌÌ e �Y  �a .
Ä^e� ZÅZf�Á� ,Zf�Á� ¥Y��Y ÉZÅ�Æ� �Y Ä¸�Z§» É|À]Ê|¿Â�Ê³�ËÁ .  É{ZË� |u Ze Zf�Á� ®Ë �{ ¾¯Z� dÌ ¼m ÉZÅ

 Ä¿Zz¸³  d�¯  Ä �Âe  ÉY�]  ½M  {Y| f�YYÉ   »  �z�»  Y�Ê|À¯  .f�Á�  Ä¸�Z§Z  �Z �  �{  ÉZÅ�Æ�  Ze  | f�»  ÉZÅ26 
 ,¶¬m�»  ,d��  ,½Z¼·Â·  ,d¨�  ,[Y�Â³��|¼uY  �Y  d�Y  c�Z^�  ZÅ�Æ�  ¾ËY  .|�  Ä^�Zv»  ¾»Â§  �Æ�  É�f»Â¸Ì¯

Ä »Â�  �Z �  .µZ�Z»  ,xÌ»��  [Y�Â³  ,Y��26    Ze  (½Zf��Æ�  �¯�»)  ¾»Â§  Ä¸�Z§  Ä¯  |�  [Zzf¿Y  ¶Ì·{  ¾ËY  Ä]  �f»Â¸Ì¯
d�Y �Y|¬» ¾Ì¼Å d�� Ã�e ½Y|Ì» Ä] Y� {Ây µÂ�v» |ÅYÂz] É|Ì·Âe |uYÁ Är¿ZÀq ÊÀ Ë . |f��¨] d�� É�¯�» �Z]

f�Y ÉZÅ�Æ� �ËZ� ¾ËY�]ZÀ] .|À¯ Ê� Y� d§Z�» ¾ËY |ËZ]Z½ » �Ì¿ |À�Z] Äf§�³�Y�« Ä¸�Z§ ¾ËY �{ Ä¯ Ê|À¿YÂe ��Y ÉY�]Z  µ
Ä¿Zz¸³ É|Ì·Âe cÓÂ�v»ZÅÉ  ®qÂ¯ Ä] �ZÌ¬»³ ��¿ �{ ¥��» �Y�Z] ½YÂÀ�.|¿Â� Äf§�  

  
 ½Â¿Z� ÊaÁ�f¿M �Á� Z] ZÅ�ZÌ » ½�Á Ä^�Zv»  
  cZ�Ô�Y É�ÂXe Ê»ÂÆ¨» �Y ½Â¿Z� ÊaÁ�f¿MÄ]d�{Ã|»M    ÉY�] ½M �Y Ä¯ ÊËZm ,d�YÃ�Y|¿Y³Ì�É  ÀÌ¼�Y ¹|�Z½  

Ä¯ Ä]Ä¸Ì�Á �Ë�Âep୧  ½ZÌ]»Ê {Â�  ¾f§ZË Á½MÄ¯  ÉY�] Ã�Ìy} ÉZ�§ �|¬qÄ^�Zv» Ä¼Å  ½ZÀÌ¼�Y ¹|� ÉY�Y{ cZ�Ô�Y
 d�Y Ã|� Ã{�ÁM Ä»Y{Y �{ �Á� ¾ËY Ä] �Â]�» cZ^�Zv» .d�Y ¹�Ó ]7[ :  

)1 (  
௝ܧ ൌ െ݇ ෍ൣ ௜ܲ௝ ൈ ln൫ ௜ܲ௝൯൧

௡

௜ୀଵ

            ∀݆ 

:½M �{ Ä¯  
�Å௜ܲ௝ Ä]½YÂÀ�  Ê·Z¼fuY �Ë�Âe �Y {�ÁM�] ®ËÄ�z�»ZÅ  �Y Ã{Z¨f�Y Z]Ä�]Y�  �Ë�Ä^�Zv»Ã|�  :d�Y  

)2 (  
௜ܲ௝ ൌ

௜௝ݖ
∑ ௜௝ݖ

௡
௜ୀଵ

         ∀݅, ݆ 
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 Á݇  :Z] d�Y �]Y�] Ä¯ d�Y d]Zi \Ë�� ®Ë  

)3 (  ݇ ൌ
1

ln (݊) 

  Z]  ½ZÀÌ¼�Y  ¹|�Äm�{    ¥Y�v¿YÃ{Y{ZÅ    �yZ�  ÉY�]݆Ä¯  ,௝݀    Ã|Ì»Z¿» Ê {Â�  ½ZÌ]  ,»Ê|À¯    �Y  Ê¼nu  Äq  Ä¯
  ��Âe Ä¯ �ZÌ » �Å cZ�Ô�Y݆    ÉY�] d�Y Ã|� �Ë|¿Y¼�e Ìº³Ì�É    .{�Y{ {ÂmÁ cZ�Ô�Y �|¬q ÊÀ Ë ,d�Y {ÂmÂ»

 ��Âe �Y|¬» ¾ËY Ä�]Y�  �Ë�Ä]Ê³{Z�  Ä^�Zv»»Ê {Â� :  
)4 (  ௝݀ ൌ 1 െ  ݆∀    ௝ܧ

 �Y Ã{Z¨f�Y Z] �ZÌ » �Å ½�Á ,�b�Ä�]Y�   d�{ Ä] �Ë�»ÊM Ë|:  
)5 ( ௝ݓ  ൌ ௝݀

∑ ௝݀
௡
௜ୀଵ

   ∀݆ 

  
Ä^e�É|À]  �Á� �Y Ã{Z¨f�Y Z] | f�» ÉZÅZf�Á�TOPSIS 

  �Á�TOPSIS1    �Á�  ®Ë¼�eÌº³Ì�É  Ã�ZÌ »|Àq  )  ½ÂË  Á  ²¿YÂÅ  ��Âe  Y|f]Y  �{  Ä¯  d�Y1981  s��»  (
|�]8[  �] �Á� ¾ËY .Za ËÄ    x�Za Z] Y� Ä¸�Z§ ¾Ë�f¼¯ d�Y �fÆ] x�Za ¾Ë�fÆ] Ä¯ d�Y Ã|ËY ¾ËYµZW|ËY  d^j»2   ¾Ë�f�Ì] Á

  x�Za  Z]  Y�  Ä¸�Z§µZW|ËY  Ê¨À»3    |�Z]  Äf�Y{]9[  ÉY�]  ªÌ¬ve  ¾ËY  �{  .Ä�z�»ZÅÉ   �Å  ÉY�]  �f�Ì]  �Ë{Z¬»  Ä¯  d^j»
  Ã{Y{  tÌm�e  Ä�z�»»Ê {Â�  ,]Ì �ÌÄÀ    Ä�z�»  �Å  Ä]  ½Z��zf»  x�ZaÄ]½YÂÀ�    x�ZaµZW|ËY    Á  d^j»¼¯ÌÄÀ   x�Za

Ä]½YÂÀ�    x�ZaµZW|ËY    ÉY�]  .|�  Äf§�³  ��¿  �{  Ê¨À»Ä�z�»ZÅÉ    ÉY�]  �f¼¯  �Ë{Z¬»  Ä¯  Ê¨À» ½MZÅ   Ã{Y{  tÌm�e
»Ê {Â�    ¶¼� µÁY d·Zu �°��]»Ê {Â�  �Á� �Y Ã{Z¨f�Y Z] .TOPSIS   ºÆ»�e Ë¾  Ä�z�»ZÅÉ   ¾ÌÌ e ½Z°» dÌ]Â¸�»

 �Á� �Á�� ÉY�] .|�TOPSIS �Á� ��Âe �b� Á |� Ã{Y{ ¶Ì°�e ºÌ¼�e �Ë�eZ» ,µZ»�¿�Z�É   .|� µZ»�¿ Ê�y 
  ÉY�]µZ»�¿É�Z�  Ä�]Y� �Y Ê�y)6( .|� Ã{Z¨f�Y  

௜௝ݎ  ) 6( ൌ
ܽ௜௝

ට∑ ܽ௞௝
ଶ௠

௞ୀଵ

 

  x�Za �b�µZW|ËY   ) d^j»ܣା  Á (µZW|ËY   ) Ê¨À»ିܣ  |� ¾ÌÌ e (]10[.    �Y �aÄ^�Zv»   x�ZaZÅÉ  µZW|ËY  ,Ä¸�Z§   �Å
�Y ÄÀË�³Aା ÁAି   \Ìe�e Ä]Ä] ½YÂÀ�Rା ÁRି  |� Ä^�Zv» �Ë� ¶°� Ä] ]9[ :  

)7 (  
௝ܴ
ା ൌ ඨ෍ ௜௝ݒ) െ ௝ݒ

ା)ଶ
௠

௝ୀଵ
  ݅ ൌ 1,2, … ,  ܬ

  
)8 (  

௝ܴ
ି ൌ ඨ෍ ௜௝ݒ) െ ௝ݒ

ି)ଶ
௠

௝ୀଵ
  ݅ ൌ 1,2, … ,  ܬ

 �]YÁ�  ¾ËY  �{  Ä¯ݒ௝
ା  µZW|ËY  Á  d^j»ݒ௝

ି  µZW|ËY    �ZÌ »  ÉY�]  Ê¨À»݆  .d�Y    �Ë{Z¬»  �Y  Ã{Z¨f�Y  Z]Ä^�Zv»Ã|� ,
»Ê ½YÂe Ê°Ë{�¿ �yZ� �Y|¬»4 )C.I.  �Y ®Ë �Å ÉY�] Y� (�³ ËÄÀZÅ  �Y Ã{Z¨f�Y Z]Ä�]Y�  {Â¼¿ Ä^�Zv» �Ë� ]10[ : 

 
1 TOPSIS 
2 Positive ideal solution 
3 Negative ideal solution 
4 Closeness Index 
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)9 ( .ܥ  .ܫ ൌ

(ܴି)
(ܴା) ൅ (ܴି) 

  
  Ê°Ë{�¿  �yZ�»Ê |¿YÂe    Á  |À¯  �ZÌfyY  ®Ë  Á  �¨�  ¾Ì]  É�Ë{Z¬»�³ ËÄÀZÅÊË    Ê°Ë{�¿  �yZ�  Ä¯½MZÅ   �Ë{Z¬»

±��]�eÉ  �WZu {�Y{Ä^e�  �ËZ� ¾Ì] �{ É�eÓZ]�³ ËÄÀZÅ  |Àf�Å]9[.  
 lËZf¿  hv] Á  

  ¾ÌÌ e Ä] �Â]�» lËZf¿�u ËºZÅÉ    Ä¿Zz¸³ gY|uY {�Y|¿Zf�Y®qÂ¯�ZÌ¬»    d�YÄ]c�Â�  ¿  �{ Ä�¬¶°/�ZÅÉ  )2( 
  Ze)4(    ½Z�¿Ã{Y{Ã|�  ¾ËY ªÌ¨¸e Z] .d�Y11  Ä] �Â]�» ÊËZÆ¿ Ä�¬¿ ,Ä�¬¿ÄÀÆaZÅÉ  ¶°/� �{ Ä/¯ |/� |/Ì·Âe | f/�»)2( 

.d�Y Ã|� Ã{�ÁM  

  

  
  

 ¶°�)2( -  gY|uY ÉY�] ¾»Â§ ½Zf��Æ� Ã{Á|v» ��YÂ� �Y {�Y|¿Zf�Y ºË�u Ä¿Zz¸³ZÅÉ ®qÂ¯�ZÌ¬» -µÁY �z]  
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 ¶°�)3( -  gY|uY ÉY�] ¾»Â§ ½Zf��Æ� Ã{Á|v» ��YÂ� �Y {�Y|¿Zf�Y ºË�u Ä¿Zz¸³ZÅÉ ®qÂ¯�ZÌ¬» - ¹Á{ �z]  
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 ¶°�)4( -  gY|uY ÉY�] ¾»Â§ ½Zf��Æ� Ã{Á|v» ��YÂ� �Y {�Y|¿Zf�Y ºË�u Ä¿Zz¸³ZÅÉ ®qÂ¯�ZÌ¬» - ¹Â� �z]  

  
  
  
  
  
  

1522



 

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
 

 

  
) ¶°�5(  -   �Y�¬f�Y | f�» ÄÀÆa Ä�¬¿ Ä¿Zz¸³ZÅÉ ®qÂ¯ �ZÌ¬»  

  ,¾Ì·Â]  �Á� �Y  Ã{Z¨f�Y  Z]  Ä¯ |� �z�»  | f�»  ÄÀÆa  �{  �¬f�»  ÉZÅZf�Á�  \Ìe�e  ¾Ë|]�³ ËÄÀZÅÊË    �ËY�� Ä¯
  Á Ê�Z^e�Y dÌ �Á ,Zf�Á� Ê Ì^� dÌ �Á ÉZÅ�ZÌ » �Z�Y �] Y� ¹�Ó dyZ��Ë�ZÅ    .|¿|� ¥~u |Àf�Y|¿dËZÆ¿�{  31 

Zf�Á�  É «Z]ÊÃ|¿Z»    �¯Y�» Ze  Ä¸�Z§  Á ÊfÌ ¼m ÉZÅ�ZÌ » �Y Ã{Z¨f�Y Z]¥��»Ã|ÀÀ¯  Ä^e�|À]É   |�|¿  µÁ|m .)3(   ½�Á
 ÉZÅ�ZÌ »Ä^e�|À]É Á� �Y Ã{Z¨f�Y Z] Ä¯ Y� ½Â¿Z� ÊaÁ�f¿M � Ä^�Zv»Ã|�  ½Z�¿ Y� d�Y »Ê|Å{ .  

) µÁ|m3 ½Â¿Z� ÊaÁ�f¿M ¶Ì¸ve lËZf¿ �Z�Y �] ZÅ�ZÌ » ½�Á Á s�� (  
  Ã�Z¼�

�ZÌ »  
�ZÌ » ¹Z¿   dÌÅZ»

�ZÌ »  
ZÅ�ZÌ » ½�Á  

C1   dÌ ¼m ¶¯ 1+  210/0  
C2   {YÂ�Z] dÌ ¼m {Y| e 1+  223/0  
C3   �Z°Ì] dÌ ¼m {Y| e10   ÓZ] Ä] Ä·Z�  1+  359/0  
C4   �YÂ¿Zy {Y| e  1+  208/0  
C5    �Z � Ze ÉZÅ�Æ� �Y Ä¸�Z§ �Â¼n»26   ½Zf��Æ� �¯�» �Y É�f»Â¸Ì¯

 ¾»Â§  
1 -  015/0  

C6   ¾Ì] dÌ ¼m15  Ze64 Ä·Z� 1+  209/0  
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  ,ªÌ¬ve Ä¸u�» ¾Ë�yM �{31  ÊËZf�Á� Ä�¬¿  )½Z°»ZÅÉ  ({�»Z¿    �Ì�aZe �Á� �Y Ã{Z¨f�Y Z]Ä^e�É|À]    lËZf¿ Ä¯ |�

  µÁ|m  �{  ½M)4(    \Ìe�e  ¾Ë|]  .d�Y  Ã|�  Ã{�ÁM10    dËÂ·ÁY  Ä¯  �e�]  ÉZf�Á�] Ì��eÉ   Ä¯  |�  �z�»  |¿�Y{
 ÉZÅZf�Á�Ä^À��Y�Z] �{ \Ìe�e Ä] ½Y|¿Â¸�Â³ Á ��Z´Ì³ ,Ä^e�ZÅÉ |Àf§�³ �Y�« ¹Â� Ze µÁY.  

 µÁ|m)4(   lËZf¿ Ä^e�É|À]   �Á� �Y Ã{Z¨f�Y Z] ¾»Â§ ½Zf��Æ� �{ | f�» �Z¬¿ÊÅ{ ½�Á  ½Â¿Z� ÊaÁ�f¿M  
  �Y  Ä¸�Z§µZW|ËY    Ê¨À»

)-Di ( 
 �Y Ä¸�Z§µZW|ËY ) d^j»+Di ( �yZ� iC ½Z°»ZÅÉ  {�»Z¿ Ä^e� 

199/0  025/0  889/0   Ä^À� �Y�Z]  1 

162/0  054/0  749/0   ��Z´Ì³  2 

150/0  070/0  683/0  ½Y|¿Â¸�Â³  3 

136/0  078/0  637/0   ½Y�§Y ¶³  4 

151/0  096/0  611/0  �y° ½ZÅ{ÂÀ
ZaÌË¾  

5 

126/0  105/0  545/0  �Ë ÓZ] Ã|  6 

131/0  113/0  538/0   x¼�y  7 

091/0  127/0  418/0  WÂ]Ì ¾  8 

091/0  150/0  377/0   {Á�]M  9 

079/0  140/0  360/0  ¯ [Y�Â³ ÄÀÆ  10 

076/0  145/0  345/0  �°  [Y�Â³  µZ
ÓZ]  

11 

076/0  150/0  330/0   �]�Y  12 

069/0  149/0  315/0  ¯ d¨¸  13 

065/0  149/0  304/0  ½Z³{Â»  14 

065/0  159/0  291/0  �uÌ  ¾¯ÃÂ  15 

062/0  154/0  287/0   [Y�Â³ d�³  16 

063/0  174/0  266/0  �Ì {Á�Á ÃZ  17 

051/0  164/0  238/0  Ä¸v» ×Y��¿  18 

050/0  164/0  235/0  ¸ ]Z�«Ê  Y��  19 

048/0  168/0  222/0  x»{Ó  20 

047/0  168/0  218/0  ] ¹�yÌÄ�  21 

047/0  171/0  217/0  ¯Ã|¸  22 

045/0  169/0  212/0  Ì¯ ½Z]Z  23 
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044/0  180/0  198/0  Ä¸v» kÔu  24 

035/0  194/0  151/0   �Z�»Za  25 

028/0  186/0  131/0  ½YÂ·Z»  26 

022/0  195/0  102/0  ¯ ��¼  27 

023/0  200/0  102/0   ¥Z »Ä¸v»  28 

018/0  199/0  085/0  �� ÓM  29 

016/0  200/0  075/0  »Ì Ä¸v»�  30 

002/0  214/0  007/0  Ã|·Z�  31 

  
  Ã�ZÌ »|Àq ¶Ì¸ve �Á�Ä¿Z»Z/�ÉY    �{ |/»M�Z¯  Á dË�Ë|/»¼/�eÌº³Ì�É    ÉY�/]½Z°»/Ë]ZÊ   �{ ¦/¸fz» �ËZÀ/�

 Ê Ì^� �]ZÀ» Á É��ÁZ�¯ �{ Ä¿Z»Z� ¾ËY {�°¸¼� .d�Y]Ì��e �ÅÁ�aZÅÉ  Ä]Z�»]11-13[  .d/�Y Ã|/� |/ÌWZeZ/¿YÂeÊË 
Ä¿Z»Z//�  �YÔ §Y�¤m cZ//�ÌZÊË  ¸ve �{Ì¶  Ã{Y{ZÅÉ  //¿Z°»Ê Ä]Á ËÃ�// ¨¸e �{Ìª Ó ËÄZÅÉ YÔ�eZ�Ê Y�//�] ®¼¯ÊË �{ 
[Zzf¿Y  �fÆ] Ë¾  Y�] ½Z°»É    dyZ//�Ä¿Zz¸³ZÅÉ  ®qÂ¯�ZÌ¬»  .d�Y  Y �{ Ë¾  ¬ve/Ìª  ///���] �Y �/aÊ  aÌ///�ÌÄÀ   Á

�YÔy�] sÊ  �YÔZa cZ� ËÄ Z] Ã{Z¨f�Y  �Y�Á�ZÅÉ Ä¿Z»Z//� Y/�Ô� §Y�¤m cZ/ÌZÊË ,¶v»Z/ÅÉ \/�ZÀ» Y�/]É /�PeÌ� 
Ä¿Zz¸³ZÅÉ  ®qÂ¯�ZÌ¬»  ���] .|� �z�»Ê  Zf¿ Ë l  Y Ë¾  ¬veÌª    Z]���]ÊZÅÉ  ] �´¿Z¼¯ ,�³ ÄuÂ¿14]ZfÆ» ,[Ê ¿Z£ÁYÊ ,

¨n¿Ê  ]15[    ÄÀ´¿�and  ] ¹�¯Y16[  Ä¯  Z//] ¨¸e �Y Ã{Z¨f�YÌª Ó ËÄZÅÉ Y�Ô�eZÊ  �{Ä¿Z»Z//� �YÔcZ/�  §Y�¤m/ÌZÊË,  Á ½�Á
ÊÅ{    �Å Ë®    �YÓ ËÄZÅ,  ½Z°»ZÅÉ  Y�] \�ZÀ»É  gY|uY    Ê/ Ì^� �]ZÀ» Á É��ÁZ�¯ �{ ¦¸fz» �ËZÀ�  Y�Â·ÁY Ëd|/À]É 

Ã{Â¼¿|//¿Y  ,ºÅ¿YÂyÊ  ,{�Y{  Ä//¯  f��{Ê  Pe Y� �Z¯ ¹Zn¿Y �Á�/ÌË|  »Ê|/À¯  .Z/f¿ Ä/f^·Y Ë l  M�§ Ë|/À Ä¿Z»Z/� Ô�Y cZ/�
 §Y�¤mÌZÊË  ¸¯Ê    Á d�Y¼¿Ê|¿YÂe  Ä]�Â�  ¶»Z¯  Zm Ë�´ Ë¾  �ÅÁ�aZÅÉ   �¨eÌ¸Ê  � ®¼¯ Z»Y ,{Â� Ë {ZÉ  [Zzf¿Y Ä]  ¶v» 

�Å �ÅZ¯ Á d��{ ËÄÀ  »Ê|//À¯ ] cZ�Ô�Y Á �Á�� ÉY�] É|Ì¨» �ZÌ��ÅÁ�aZÅÉ  ¶v» Ê¸Ì�¨ed�{ Ä] »Ê|Å{.  
 Z] Ä]Z�» Ê�ÅÁ�a �{, Ã�ZÌ »|Àq �Á� ®Ë �Y Ã{Z¨f�YVIKOR   ÊËZf/�Á� cZ»|y �Y É�Y{�Ây�] ��¿�Y ZÅZf�Á�

Ä^e�  É|À]|�  ºÅ Á |¿�Y{ �Y�« ½M �{ ÓZ] Ä^e� Z] ÉZÅZf�Á� Ä¯ Ê¬�ZÀ» ÁÀqÌ¾  �yZ/� �Y Êy�]ZÅÉ   Ä/¸¼m�Y �/´Ë{
ÃY� ,Ê¸�Y ÃY� Ä] Ê°Ë{�¿Ä/] ¶/�³ �Y É�Á{ Á {Á� ½Z/n¿� Ä/¿Zy{Á� ©�/] Á �Z/³ µZ¬f¿Y �y Ä] Ê°Ë{�¿ ,¾ÅM ½YÂÀ�

[Â¸�»�e Ë¾ [Zzf¿Y ½Z°»  |¿|�]3[.  
  dËY|Å ÉY�] ªÌ¬ve ¾ËY lËZf¿Z»�� ËÄ½Y�Y~³    gY|uY ½ZÌ�Z¬f» ÁÄ¿Zz¸³ZÅÉ  ®qÂ¯�ZÌ¬»   ¾»Â§ ½Zf��Æ� �{

Ã{Z¨f�Y{�Â»    .d�YºÅÀqÌ¾    ½Z»�Z�¹Z�¿Ê�|ÀÆ»    Ê Ì^� �]ZÀ» Á É��ÁZ�¯Ä]½YÂÀ�    Ä¿YÁ�a �Á|� Ê·Âf»Ã�Æ]�Y{�]É 
Ä¿Zz¸³ZÅÉ  ®qÂ¯�ZÌ¬»  »Ê|¿YÂe   ¶/v» ªÌ^�e Ä] ÄmÂe Z] ½ZÌ�Z¬f» d�YÂy�{ {� ZË |ÌWZe �{ �ÅÁ�a ¾ËY lËZf¿ �Y

  Á d�YÂy�{ {�Â»ÄÀÆaZÅÉ    ½Z»� Á ÄÀË�Å �{ | f�»[Z]�Y�Âm�  Ä§��ÊËÂm  ¶]Z«ÆmÂe dÌ «Â» .|ËZ¼¿ Ê10  ÉZf�Á�
 ¶°� �{ �e�])6(  ½Z�¿Ã{Y{Ã|� .d�Y  
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) ¶°�6 ( �Y�¬f�Y dÆm �e�] ÉZÅZf�Á� Á | f�» ÉZÅZf�Á� dÌ «Â» Ä¿Zz¸³ZÅÉ ®qÂ¯�ZÌ¬»  ¾»Â§ ½Zf��Æ� �{  
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Abstract 

  
      Greenhouse crops are expanding as a viable solution to farm-growing challenges. This study 
follows the subject of instructions for organizing and establishing small-scale units in lands within 
the boundaries of villages, cities and residential towns and using the geographic information system 
and multi-criteria decision-making method of TOPSIS, to identify, prioritize and suggest suitable 
locations for small establishments in the Fuman. In the present study, the standard distance with 
different land features is considered in the candidate options, which are: main rivers, tributaries, 
floods, highways, main roads, urban roads, faults, landslides, waterways, mines, protected areas, 
city. TOPSIS multi-criteria analysis method is an efficient management and decision-making 
system for locating different industries in agriculture and natural resources. Also, the high ability of 
GIS to analyze spatial data, especially in the integration of information layers, is a great help in 
choosing the best place to build small-scale greenhouses. The results of this research are the 
creation of a centralized spatial database to reduce the cost of expertise and is used to guide 
investors and applicants for the construction of small-scale greenhouses in the city of Fuman. 
Key words: Facility Location, Small Scale Greenhouses, GIS, TOPSIS, Fuman 
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