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Ã|Ì°q  

 Ã�Y|¿Y Ä] �nÀ» ,�°�Ì¿ |�� Z] �Z^e�Y �{ ÊÅZÌ³ d§Z] �{ [M dÌ �Á �¬¿ dÌ¼ÅY  Z] �Z^e�Y �{ ÃZÌ³ d]Â�� É�Ì³
 Ê» Ä¯ d�Y ÊËZÅ�f»Y�Za �Y Ê°Ë ±�] ¥Ô£ d]Â�� .|� ½M Ê]M �ZÌ¿Ã�Y|¿Y Z] ½YÂe  Ä] ½M É�Ì³½Y�Ì»   {ÂmÂ» d]Â��

  �Y ¥|Å .{�] Êa ÃZÌ³ d§Z] �{  ¾ËY  �ÅÁ�a   {�ÁM�]  d]Â��  ¶ÀÌfÀ� Ã�YÂÅZ» �ËÁZ�e ®¼¯ Z] ±�] ¥Ô£-2  Ê» .|�Z]
  Ê�Y�� µZ� �{ ªÌ¬ve ¾ËY1399    ÄfË�YÁ ÉÁ� �] ÃZ» �Ìe �{ �Ì^¯�Ì»Y d À� Á d�¯ ��Y�» �{CP69-1062   Ä] .|� ¹Zn¿Y

  �Â�À» ¾ËY9  Á |� [Zzf¿Y Ä���»   ½Y�Ì»  ±�] ¥Ô£ d]Â��  �{  45   Ã�Y|¿Y Ä�¬¿ �ËÂ�e ½Z»�¼Å �Â� Ä] .|Ë{�³ É�Ì³
�yZ� Á |� ~yY Ã�YÂÅZ»ÉZÅ NDWI ,NDVI   ÉZÅ|¿Z] ÁB4 ,B8  ÁB12   �Y�§Y ¹�¿ ��ÂeSNAP  µ|» �Y .|¿|� Ä^�Zv»

  Ê]ZÌ¿Á�{ �Á� Á ,Ä¿Z³|Àq Ê�y ½ÂÌ��³�RBF    ¥Ô£ d]Â�� kY�zf�Y Á É�Z�·|» �Â�À» Ä] Ê�y µZ¬f¿Y  �]Ze  Z]
  {Y{ ½Z�¿ lËZf¿ .|� Ã{Z¨f�Y ±�] Ä¼Å ¾Ì] �Y    ÉZÅ�Ì¤f»NDWI  ,NDVI  ,B4  ,B8    ÁB12    µ|» Á{ �Å Ä] É{Á�Á ½YÂÀ ] Ä¯

  ,|� Ã{Y{  Ê³�ËÁ [Zzf¿Y �Á�SFS    ,Z�y ¾Ë�f¼¯ �ZÌ » �Z�Y �] d�¿YÂe    Ä¿Z³|Àq Ê�y ½ÂÌ��³� µ|» ÉY�] Á{
  �Ì¤f»B4  ,B8-    ÉY�] ¾ÌÀr¼Å  Ê]ZÌ¿Á�{ �Á�RBF    �Ì¤f» Á{B8  ,NDVI  Y�    ±�] ¥Ô£ d]Â�� É�Z�·|» |ÀËM�§ ÉY�]

  [Zzf¿Y|ËZ¼¿  .�Ë{Z¬»  2R    ÁMSE    \Ìe�e Ä] Ä¿Z³|Àq Ê�y ½ÂÌ��³� µ|» ÉY�]51/0    Á019/0   Ê]ZÌ¿Á�{ �Á� ÉY�] Á
RBF    Ä] Á{ ¾ËY �Y|¬» Ê�y µZ¬f¿Y �]Ze Z]77/0    Á009/0  Ê» µ|» Á{ lËZf¿ Ä�ËZ¬» �Y .d§ZË {Â^Æ] Ä¯ d§�³ ÄnÌf¿ ½YÂe

  Ê]ZÌ¿Á�{ �Á�RBF   Ê�y ½ÂÌ��³� �Á� Ä] d^�¿ É�eÓZ] ÊËZ¿YÂe Ê�y µZ¬f¿Y �]Ze Z]    d]Â�� ¾Ì¼ze �{ Ä¿Z³|Àq
  �°�Ì¿  ±�]  ¥Ô£   {�Y{  .¶ÀÌfÀ�  Ã�YÂÅZ»  �ËÁZ�e  ®¼¯ Z]-2  ��Y{�a  ÁÉZÅ  Ê» ,\�ZÀ»  d«{ Z]  ½YÂeÊ]Ây  ½Y�Ì» 

d]Â��   �{ {ÂmÂ»¥Ô£ ÃZÌ³ .{�¯ {�ÁM�] Y� �°�Ì¿  
Ã�YÁ|Ì¸¯: ,�°�Ì¿  d]Â��ÊÅZÌ³ d§Z],  �Á� Ê]ZÌ¿Á�{ �Á� ,¾Ì�Z» É�Ì³{ZË ÉZÅ  

  
 Ä»|¬»  
�°�Ì¿  ¹Z¿  ) Ê¼¸�Saccharum officinarum L.(  �Y  Ã{YÂ¿Zy Poaceae ,  ÊÅZÌ³  Ä·Z�|Àq  Ä¯ d�Y  �{  �ZÀ»ª  É�Ì�»�³   Á  

Ä¼Ì¿  É�Ì�»�³  ZÌ¿{  Ê» d�¯.{Â�  Ä¬�À»  Ê]ÂÀm  ,½Y�ËY  ½Zf�Y  ½Zf��Ây   Ä¬�À»ÉY  \�ZÀ»  ÉY�]  d�¯  ¾ËY  ÃZÌ³  [Â�v» 
Ê» {Â�  ]1.[  ÃZÌ³ �°�Ì¿ ¶Ì·|] Ã�Á{ Ê¿ÓÂ�  ,|�� Ä·Z�|Àq ,½{Â]  {�°¸¼�  ÉÓZ]  dÌ �Á µ�fÀ  ̄Á �ËZa Ä] �ZÌ¿ µÂ�v»

 {�Y{  Ä���»  .Ê°Ë  �Y  �Á�ÉZÅ  c�Z�¿  Á  �ËZa  |��   ÃZÌ³  ,�°�Ì¿  �Á�    )  µÂ�v» �ËZacrop log(    ��Âe Ä¯ d�Y
  µZ�  �{ �fÀ¼¸¯1960  d�Y Ã|�  ÄWY�Y  ]2[  .�{  ,�Á� ¾ËY  |��   Á   Ä �Âe   Ã�Y|¿Y  Z]  d�¯ dve ��Y�» Êf�{  É�Ì³
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 Ê» �Y�«  µ�fÀ¯ dve �Z¨e�Y Á ½�Á�fÌ¿ ,±�] ¥Ô£ d]Â�� Ä¸¼m �Y ÊËZÅ�f»Y�Za ±�] ¥Ô£ .{�Ì³ ÃZÌ³ µZ §  ÉZÅ

µÂ¸� ÉY�Y{ Á  ÊËZ»{ �ËY�� �ÌiZe  dve c|�]  ¥Ô£ d]Â�� .d�Y d]Â�� d«Â» Ã�Ìy} ¶v» Á  Ê¼Ì�¿Y�Za  ÉZÅ
 �Â� �{ Á d�Y Âm Á ­Zy Êf]Â��¥Ô£ �{ �Àe ºËÔ� ¾Ì·ÁY ,d]Â�� {Â^¼¯ c  Ê» {ZnËY  ±�]  ¾Ë�f�Ì]  .{{�³

 .d�Y ¶«Y|u ©� e Á �Ìz^e Á ÓZ]  Ä�Ë� ��Âe d]Â�� [~m \� ½Âq ,d�Y t^� �{ ±�]  ¥Ô£ d]Â�� ½Y�Ì»
 d�Y É�ZÌ]M Ä] �ZÌ¿ ÄnÌf¿ �{ Á ­Zy ��Âe d]Â�� ¾Ì»Ze ¹|� �Y ½Z�¿ t^� �{ ±�] ¥Ô£ d]Â�� �ÅZ¯ ¾ËY�]ZÀ]  

]3[  .¾ËY�]ZÀ]   ÉYÂfv»  [M  ��Âa  ÊÅZÌ³1  )VWC(  ®Ë  �Ì¤f»  ºÆ»  c�Z�¿ ÉY�]   �]  µÂ�v»   ÉY�] Á  Ê]ZÌf�{   �Ë��  Á  ªÌ«{ 
 {�°¸¼�  �{  µÂ�  |��   ºÆ»  d�Y.   Ã�Y|¿Y µZu ¾ËY Z]É�Ì³   ÉYÂfv»   d]Â��  µÂ�v»  ½ZÅZÌ³ �{   Ä]  �Â�  ÊfÀ�  �Y   ªË�� 
d�|]  ½{�ÁM  ½�Á  �e  Á   ½�Á  ®�y  Á  �b�  Ä^�Zv»  ÉYÂfv»  [M  µÂ�v»  ¾ÌÌ e  Ã|�  d�Y  .Z]  ¾ËY  µZu  ,  ¾ËY   �Á�

d«Á  ,�Ì³   ÄÀË�Å�]  Á  �{  ª�ZÀ»   �Ì�Á  ¶]Z«�Ì£  Y�mY  d�Y   ]4[.  �{  µZ�ÉZÅ  ,�ÌyY  Ä �Âe   �Ë��  É�ÁZÀ§  �nÀ�  �Y  ,�Á{ 
ÉY�]  c�Z�¿ �] ÉÂfv» ÃZÌ³ d§Z] [M �{ ��Y�»  Ã{�f�³ Ä] �Z¯ Ê» Ã{�]|� ]5[ .�yZ� ÉZÅ  ��Âa ÊÅZÌ³ Ä¯ ÉY�]  

Ä^�Zv»  ÉYÂfv»  [M   ½ZÅZÌ³  Ã{Z¨f�Y  Ê»,{Â�  �]  �Z�Y  ÉZÅ|¿Z]  �Z�u  Ä]  [M  d�Y  .¾ËY  ZÅ|¿Z]  Ze|¼�  �{   Ä¬�À»  
w��Á�§  ®Ë{�¿  )NIRÁ (   kÂ» w��Á�§   ÃZeÂ¯  )SWIR(  �Y�«  |¿�Y{  ]6[  .Ê^Ì¯�e  �Y  NIR   Á  SWIR   ÉY�]  Ä^�Zv»  ÉYÂfv»  

[M   ÊaÂ¿Z¯   ±�]  ¹�Ó   d�Y  ]7[  .[Ze�Z]  860   �f»Â¿Z¿   Ä]  ¶Ì·{  ÊËZ¿YÂe   }Â¨¿  kZe   ��Âa  0Zf^�¿  ,�fÆ]  ®Ë   |¿Z]   �m�»  �iÂ» 
ÉY�]  ¾Ì¼ze  VWC  d�Y.  �yZ�  ZÅNDWI  ®» ��Âe Ä¯ d�Y Ê�yZ� ½YÂÀ ]  ��fÌ§  )1996  ( cY�ÌÌ¤e Ê���] ÉY�]

d�Y Ã|� ÄWY�Y ÃZÌ³ d]Â��  ]8[ ��Âe Ä¯ Ê�ÅÁ�a Ê� .Jackson   µZ� �{2004  c�} Á ZËÂ� ÃZÌ³ d]Â�� .|� ¹Zn¿Y
  �yZ� Á{ Z]NDVI  ÁNDWI    Ã�YÂÅZ» �YMODIS    �yZ� Ä¯ {Y{ ½Z�¿ lËZf¿ .d§�³ �Y�« Ê���] {�Â»NDWI    d]Â��

 �yZ� Ä] d^�¿ É�f�Ì] d«{ Z] Y� ÃZÌ³NDVI   {Y{ �z�e ]9[.  ��Âe Ä¯ É�´Ë{ �ÅÁ�a �{ ¾ÌÀr¼ÅWu   ½Y�Z°¼Å Á
  µZ� �{2009  �yZ� �Y Ã{Z¨f�Y Z] ¹|À³ d]Â�� ,Äf§�³ ¹Zn¿Y  NDWI    |� kY�zf�Y Ê·Â^« ¶]Z« |��{ Z]]10  Á11[ .

Chen    µZ� �{ ½Y�Z°¼Å Á2005  |¿Z] Á{ �Y ,NIR-SWIR  �ËÁZ�e �Y k�zf�»  MODIS ZËÂ� ÃZÌ³ ��Âa d]Â�� d�¿YÂe ,
|À¯ kY�zf�Y Y� ]12[ .  

     [Zzf¿Y �]  ÃÁÔ�  v» ¾Ì¼ze  ÉY�]  \�ZÀ» �yZ� ÉYÂf  [M   ��Âa  ÊÅZÌ³Ã�YÂÅZ» �ÀË�³ ,  �] ÃÁÔ� Ä¯ ÉY
 |¿Z] Á{ ¾f�Y{NIR-SWIR .d�Y dÌ¼ÅY �WZu �ËZa Ä·Z�» ÉY�] ºÅ ½M Ê¿Z°» Á Ê¿Z°» ¾�Â·Á�� ,¶ÀÌfÀ� Ã�YÂÅZ»-2  Z]

Ê» {�Y{ Ä  ̄ÊeZÌ�Â�y Ä] ÄmÂe�m |¿YÂeÃ�YÂÅZ» �Y Äf�{ ½M L  |�Z] ÊËZÅ  {�Â» ¥Ô£ d]Â�� ¾Ì¼ze ÉY�] Ä¯ Ã{Z¨f�Y
Ê» �Y�« ÄfyZ� Á ÊuY�� ZaÁ�Y ÄË{ZveY ��Âe Ä¯ d�Y ÓZ] ®Ì°¨e ½YÂe Ã�YÂÅZ» ¾Ìf�z¿ ½YÂÀ� Ä] Ã�YÂÅZ» ¾ËY .{�Ì³

¶ÀÌfÀ� É�� Ã�YÂÅZ» Á{ �Å .d�Y Ã|�-2  )Sentinel-2A   ÁSentinel-2BÊ» ( Ê¿Z°» ®Ì°¨e ½YÂe Z] É�ËÁZ�e |À¿YÂe10 ,
20    Á60  .|ÀËZ¼¿ ~yY ¾Ì»� t�� �Y �f»  Ã{Y{ �Y ¾ÌÀr¼Å Ê» Ã�YÂÅZ» ¾ËY �Y Ã|»M d�|] cZ�Ô�Y Á ZÅ ÄÀÌ»� �{ ½YÂe

Ä�¬¿ |Ì·Âe ,É��ÁZ�¯  Ê¿Z»� ®Ì°¨e ½YÂe ¾ÌÀr¼Å .{Â¼¿ Ã{Z¨f�Y Ã�Ì£ Á ½Y�v] dË�Ë|» ,Ê�Y�Y É�]Z¯ ,­Zy ÉZÅ
Ä¯ Ê Ì^� ÉZÅ|ÀËM�§ ªË�� ¾ËY �Y ½YÂf] Ze d�Y Ã{�ÁM ºÅY�§ Y� Ê¿Z°»Y Á �ËY�� Ã�YÂÅZ» ¾ËY    ¾Ì»� Ã�ZÌ� t�� �{

Ê» ¾ÌÀr¼Å .ºÌËZ¼¿ ÊËZ�ZÀ� ÃZeÂ¯ Ê¿Z»� ¶�YÂ§ �{ Y� d�Y ½{Y{ w� µZu �{Ã{Y{ �Y ½YÂe  ÉY�] Ã�YÂÅZ» ¾ËY ÉZÅ
 ½ZÅZÌ³ d]Â�� ¾ÌÀr¼Å Á ZÆ¿M �{ {ÂmÂ» ¶Ì§Á�¸¯ ,½ZÅZÌ³ ±�] ��Âa ½Âq ÊËZÅ�Ì¤f» Ä] �Â]�» cZ ·Z�» Ã{Z¨f�Y

 {Â¼¿  ]13[.  ¶ÀÌfÀ� Ã�YÂÅZ»-2   �Y13  Ã{Á|v» �{ Ê¨Ì� |¿Z] Ä¯ Ã|� ¶Ì°�e ÃZeÂ¯ kÂ» µÂ� �»�« ½Á{Z» Ze ÊW�» ÉZÅ
4  ®Ì°¨e ½YÂe �Y |¿Z]10   ,�f»6  ®Ì°¨e ½YÂe �Y |¿Z]20   Á �f»3  ®Ì°¨e ½YÂe �Ì¿ |¿Z]60   .d�Y �Y{�Ây�] ½M �{ �f»  

 
1 Vegetation water content 
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      ¥|Å  �Y  ¾ËY  Ä ·Z�»  Ê]ZË��Y  ¶Ì�¿Zfa  ÉZÅ|¿Z]  Sentinel-2  Á   �yZ�ÉZÅ  NDWI    ÁNDVI    ÉZÅ|¿Z]  ÁB4  ,B8    Á

B12  ÉY�]   �ÌaÊÀÌ]  ½Y�Ì»  d]Â��  ¥Ô£  �°�Ì¿  d�Y.    Ê]ZÌ¿Á�{ Á Ä¿Z³|Àq Ê�y ½ÂÌ��³� �Á� Á{ �Y Ã{Z¨f�Y Z]RBF 

,Ê�y µZ¬f¿Y �]Ze Z]  ¾Ì] Ä] �]YÁ� Ê���] Ä]  ÉZÅ�Ì¤f»  Ê¨Ì�  Z] Êf]Â�� �yZ� Á  d]Â��  ¥Ô£  ±�]  |� ÄfyY{�a .
  ¾ËY �{ Ä¯ É�´Ë{ {�Â»Ê» �Y�« Ê���] {�Â» �ÅÁ�aÊËZ�ZÀ� ,{�Ì³  ¾Ë�fÆ]  ÉZÅ�Ì¤f»    Z] É�Z�·|» |ÀËM�§ �{ Ê¨Ì�

�{ Â¸m Ä] Á� ÉÂnf�m Ê³�ËÁ [Zzf¿Y �Á� �Y Ã{Z¨f�Y �Ìa ÊÀÌ] d]Â�� ¥Ô£  ±�]  Ê» ÉY�] Ä¯ ,|�Z]  ¥Y|ÅY  ÄÌÆe
Ä�¬¿  Êf]Â��  Ê» �Y�« Ã{Z¨f�Y {�Â» {�Ì³   Á   Ê» |¿YÂe  Ä]  �Â�  ÊeZÌ¸¼�   ÉY�]  ¦Ì�Âe   Á  dË�Ë|»   ��Y�»   ÉY�] �°�Ì¿  Ê]ZÌf�{ 

Ä]  Ã�Æ]É�Á [Â¸�»   .{Â� Äf§�³ �Z¯ Ä] 
 

 �Á� Á {YÂ»ZÅ  
��Y�»  �°�Ì¿  ¾Ë�f³��]   ��Y�»  ½Zf��Ây  |Àf�Å  Ä¯  �Ì]   �Y  84000  �Zf°Å  Ê» �] �{ Y�.|¿�Ì³    Y{Á|u9670   �Zf°Å

d�¯ dve ��Y�» �Y,   Ê» �Ì^¯�Ì»Y d¯�� Ä] ª¸ f»��� �{ Ä ·Z�» {�Â» Ä¬�À» .|À�Z]  ÊËZÌ§Y�¤m  °31  Äm�{  Á  00́ 
Ä¬Ì«{   Á  20 ̋  ÄÌ¿Zi  Ê·Z¼�  Á µÂ�  ÊËZÌ§Y�¤m  °48  Äm�{  Á  ́15   Ä¬Ì«{  Á  ̋22  ÄÌ¿Zi  Ê«��    ¶°�) d�Y Äf§�³ �Y�«1  ÉY�] .(

  ,��Zu ªÌ¬ve9    ÄfË�YÁ �Y Ä���»CP69-1062    Ä���» �Å �Y .|� [Zzf¿Y5    ÃZ´f�{ Z] �Z¬¿ cZ�zf» Á [Zzf¿Y Ä�¬¿GPS  

  .|� Äf§�³  

  
 ¶°�1Ä ·Z�» {�Â» Ä¬�À» dÌ «Â» :  
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Ã�Y|¿YÉ�Ì³ ½Y�Ì» ±�] ¥Ô£ d]Â�� º�� Ze ¹Â� ÉZÅ  
 Ã�Y|¿Y  d�Z� �Y Ä���» �Å �{ ±�] ¥Ô£ d]Â�� ½Y�Ì» É�Ì³7:30    Ê·Y9:30    �{ t^�5    Ä�¬¿  Êf�{ �Á� Ä]  

¹Zn¿Y  d§�³   Ä¿Â¼¿ Á  .|� Ã{Y{ �Y�« Ê°Ìf�Ôa Ä�Ì¯ ®Ë ½Á�{ ZÅÄ¿Â¼¿ ½|¿Z�� �Y | ]±�] ,ÃZ´�ËZ»�M Ä] ZÅ Ã�Z¼� ÉZÅ
  Ä¿Â¼¿ ±�] ¥Ô£ �e ½�Á Á Ã|� Y|m º�� Ze ¹Â�)FW  (Ã�Y|¿Y ¥Ô£ ½�Á Ze ¥Ô£ ½{�¯ Y|m ¾Ì] ½Z»� .|� É�Ì³ ZÅ

Êfu |ËZ]Ä¿Â¼¿ �b� .|�Z] ÃZeÂ¯ ½Z°»ÓY  c|» Ä] Á µZ¬f¿Y ÃZ´�ËZ»�M Ä] ½{�¯ ®�y ÉY�] Ã|� ¾Ë�Âe ÉZÅ24    d�Z�
ÄËÂÆe ½ÁM �{  ÉZ»{ Z] �Y{85  ¥Ô£ ½|� ®�y �Y | ] .|� Ã{Y{ �Y�« �ÂÌ�¸� Äm�{Ä¿Â¼¿ ,ZÅ½�Á Á ¾Ë�Âe ZÅ   ®�y

  ZÆ¿M)DW(  Ê» d^i  .{Â�  �Y Ã{Z¨f�Y Z] �b�µÂ»�§  )1  �e ÄËZa �] ±�] ¥Ô£ d]Â�� |��{ ,()SWC(  Ê» d�|]|ËM  ]3[ .   
Ã�Y|¿Y  Ê�Z¬¿  cZ�fz» �Y  Ä¯ d�Y ¾ËY  ÄmÂe  ¶]Z«  Äf°¿ É�Y{�]  Ä¿Â¼¿  ,Ã|� É�Ì³Ã�YÂÅZ» Á ÊÀÌ»� ÉZÅ  c�Â� ÉY

 .d§�³ 
  

(%) ܥܹܵ ) 1( =  
ܹܨ − ܹܦ

ܹܨ × 100 

  
      ¶°�2  cZ¬Ì¬ve  �¯�»  Ä��Â»  ��Âe  Ã|�  ºÌ�Àe  ÉZÅ{�Y|¿Zf�Y  ª^�  ±�]  ¥Ô£  d]Â��  ½Y�Ì»  �Y{Â¼¿   Á

½Zf��Ây Ê^¿Zm �ËZÀ� Á �°�Ì¿ Ä �Âe ��Â»M  Ã�Y|¿Y �Ë{Z¬» Z] Ä�ËZ¬» �{  ÉY�] É�Ì³45    ½Z�¿ Y� ªÌ¬ve ¾ËY ÉY�] Ä�¬¿
Ê» Ã�Y|¿Y d]Â��) ¥Ô£ d]Â�� t�� �ÅZ¯ .|Å{ Ë� Ä] (Ã|� É�Ì³ Ä·�À» Ä] ({�Y|¿Zf�Y d]Â��) Ê¿Y�v] |u ®Ë �

 ½Z»�Ê» Ê¬¸e É�ZÌ]M {Â� ]14[.  

  
 ¶°�2 Ã�Y|¿Y �Ë{Z¬» Á {�Y|¿Zf�Y �Ë{Z¬» Ä] �Â]�» �Y{Â¼¿ :Ã|� É�Ì³  
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¶ÀÌfÀ� Ã�YÂÅZ» �ËÁZ�e-2  

¶ÀÌfÀ� Ã�YÂÅZ»-2    �Y13  Ã{Á|v» �{ Ê¨Ì� |¿Z]  Ze ÊW�» ÉZÅw��Á�§    Ä¯ Ã|� ¶Ì°�e ÃZeÂ¯ kÂ» µÂ�4   �Y |¿Z]

  ®Ì°¨e ½YÂe10    ,�f»6    ®Ì°¨e ½YÂe �Y |¿Z]20    Á �f»3    ®Ì°¨e ½YÂe �Ì¿ |¿Z]60    .d�Y �Y{�Ây�] ½M �{ �f» cZ�Ô�Y

µÁ|m �{ Ã�YÂÅZ» ¾ËY ÉZÅ|¿Z] 1 �Y Ã|� ÄWY�Y  .d  
 

 µÁ|m1¶ÀÌfÀ� ��Âe Ã|� ~yY �ËÁZ�e cZ�z�» :-2 ]15[  

|¿Z]  |¿Z] ¹Z¿  
 ¾Ì´¿ZÌ»

kÂ» µÂ�  

  É�¯�» kÂ» µÂ�

 (�f»Â¿Z¿)  

  Ê¿Z°» ®Ì°¨e ½YÂe

(�f»)  

B1 Coastal aerosol  43/0  7/442  60  

B2 Blue 49/0  4/492  10  

B3 Green  56/0  8/559  20  

B4 Red  65/0  6/664  10  

B5 
Vegetation Red 

Edge  
70/0  1/704  20  

B6 
Vegetation Red 

Edge  
74/0  5/740  20  

B7 
Vegetation Red 

Edge  
78/0  8/782  20  

B8 NIR  84/0  8/832  10  

B8A Narrow NIR  86/0  7/864  20  

B9 Water vapor  94/0  1/945  60  

B10 SWIR – Cirrus  37/1  5/1373  60  

B11 SWIR  61/1  7/1613  20  

B12 SWIR  19/2  4/2202  20 

 
  ÃZÌ³ Ê¨Ì� �Y{Â¼¿  

  ¶°�3  Ê¨Ì� �Y{Â¼¿  ,��Âa  ÅZÌ³ Ê1    Ê» ½Z�¿ Y�  ��¿ {�Â»  xË�Ze �{  µÂ� �{ ÃZÌ³ [Ze�Z] �«YÁ �{ .|Å{
 kÂ»  ¾Ì] Ã{Á|v» ÉZÅ4/492  -4/2202   Ê» �f»Â¿Z¿   ÉZÅ|¿Z] .|�Z]8  )NIR(    Á12  )SWIR  ÃZÌ³ d]Â�� Ä] �Â]�» (

.|Àf�Å    
  

 
1 Plant canopy 

1619



 

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
 

 

 ¶°�3 Ä¿Â¼¿ �Z¬¿ Ä] �Â]�» Ê¨Ì� �Y{Â¼¿ : É�Y{�]  

�yZ�ÃZÌ³ |�� Z] �^e�» ÉZÅ  
�yZ� Á ZÅ|¿Z]  ¶»Z� ÊÅZÌ³ ÉZÅB4  ,B8  ,,B12  ,NDWI    ÁNDVI  ¶ÀÌfÀ� Ã�YÂÅZ» �ËÂ�e �Y-2   �Y�§Y ¹�¿  ��Âe

SNAP  .|¿|� Ä^�Zv» É�Â¿ �ËÁZ�e Ä¿Á�§Y    
1NDWI  
   Ä�]Y�) Ã|� µZ»�¿ Ê¸�Z¨e �yZ�2  �Z] ¾Ì·ÁY ÉY�] (  ��ÂeMcFeeters    µZ� �{1996  |Ë{�³ Ê§� »     �Z° ¿Y Ä¯

 d�Y ­Zy Á ÃZÌ³ �{ d]Â�� �Y|¬» Ã|ÀÅ{  ]8[¾ËY .  �yZ�  Z] ÃZÌ³ �{ {ÂmÂ» d]Â�� ÉY�]  Ã{Z¨f�Y  �Y   �Z° ¿Y  w��Á�§  
®Ë{�¿  )NIRÁ (    w��Á�§kÂ»  ÃZeÂ¯  )SWIR( Ä^�Zv»  Ê»,{Â�  Ä¯  ½M  Y�  Ä]  cY�ÌÌ¤e  ½Y�Ì»  [M   �ËZ»  Á  ¶Ì§Á�»  ÊnÀ¨�Y 

kZe  ��Âa  ÊÅZÌ³  �Z�u  Ê»|À¯  ]16[  ¾Ì] �yZ� ¾ËY �Ë{Z¬» .1-    Ze1  Ê» �ÌÌ¤e ÃZÌ³ Êf]Â�� �ËY�� Ä] ÄmÂe Z] .|À¯
 ¾ËY �Y|¬» ,|�Z] \�ZÀ» Êf]Â�� �ËY�� �{ ÃZÌ³ Ä¯ Êf«Á ÉY�]Ê» �ËY�§Y �yZ� ¾ËY ÊÅZÌ³ �Àe ½Z»� ÉY�] Á |]ZË

 {Ây �Y|¬»  ¾Ë�f¼¯ Ä]  �yZ�   Ê»Äf°¿  .|��   �Â¿  �Y  �ËÂ�e Ä°ÀËY  �¯}  ¶]Z«L-2A   cZvÌv�e) ��Y{�a  �Ìa  Ä]  {Â]
  ÉZÅ|¿Z] Ä°ÀËY Ä] ÄmÂe Z] .d�Y|¿ �ZÌ¿ (Ê�|ÀÅ Á É�¨�¼eY8    Á12    Ê¿Z°» ®Ì°¨e ½YÂe ÉY�Y{ \Ìe�e Ä]10    Á20   �f»

 .|Àf�Å½Z�°Ë ÉY�] ®Ì°¨e ½YÂe Ä] ,É�Z�10  �f»  ¶Ë|^e2   .|¿|�  

 )2(   ୆ୟ୬ୢ ଼ି୆ୟ୬ୢ ଵଶ
୆ୟ୬ୢ ଼ା୆ୟ୬ୢ ଵଶ

=10mNDWI  

  

3NDVI 
 Ã�Y|¿Y ®Ë ÊÅZÌ³ ��Âa cÁZ¨e Ã|� µZ»�¿ �yZ�  �yZ� ¾ËY ÄÀ»Y{ .d�Y É�fÀ�Âf§ dÌ·Z § �Y ºÌ¬f�»�Ì£ É�Ì³

  ¾Ì]1-    Á ½Y�Ì» ¶«Y|u ÉY�] Á1  Ê¸¯ �Â� Ä] .d�Y É�fÀ�Âf§ dÌ·Z § ½Y�Ì» �j¯Y|u ÉY�] +NDVI  ��ÂeBraun and 

Herold     µZ� �{2004  Ä]  c�Â�µÂ»�§ 3 d�Y Ã|� ÄWY�Y ]17[.   
  

 
1 Normalized difference water index 
2 Resample   
3 Normalized difference vegetation index 
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)3(   NDVI=஻௔௡ௗ଼ି஻௔௡ௗସ

஻௔௡ௗ଼ା஻௔௡ௗସ

  

     kÂ» µÂ� ,ÊÅZÌ³ ��Âa ÉY�Y{ sÂ�� ÉY�] �yZ� ¾ËY �{  ÉZÅw��    Á w��Á�§  [~m Z] \Ìe�e Ä] ®Ë{�¿

Ê» �z�» ¾ÌËZa [Ze�Z] Á ÓZ]|¿Â� ]17[ .  

  

Ã{ZÌa�°�Ì¿ ¥Ô£ d]Â�� ¾Ì¼ze Á µ|» É�Z�  

  |¿Z] Ä� �YB4  ,B8  ,B12    �yZ� Á{ ÁNDVI    ÁNDWI   ±�] ¥Ô£ d]Â�� ¾Ì¼ze �Â�À» Ä] µ|» Ä] É{Á�Á ½YÂÀ ]

 Ê´f�^¼Å �Ì·Z¿M �Y ,¶¬f�» ÉZÅ�Ì¤f» ¾Ì] Ê�y ºÅ Ä¸X�» �Y ÊÅZ³M �Â�À» Ä] É�Z�·|» ¹Zn¿Y �Y ¶^« .|� Äf§�³ �Z¯ Ä]

) �¿ZË�YÁ ¹�Âe \Ë�� Ä^�Zv» Á ½Â��ÌaVIF | ] Ä¸u�» �{ .|Ë{�³ Ã{Z¨f�Y (,   Ä¿Z³|Àq Ê�y ½ÂÌ��³� µ|»1    �Á� Á

 Ê]ZÌ¿Á�{2  Ê�Z � ÄËZa �]Ze3    ÉY�] Ä¿Z³|Àq Ê�y ½ÂÌ��³� �Á� Z] Ä�ËZ¬» Á É�Z�·|» �Â�À» Ä] Ê�y µZ¬f¿Y �]Ze Z]

Â¸m Ä] Á� ÉÂnf�m Ê³�ËÁ [Zzf¿Y �Á� �Y Ä¯ d�Y �¯} ¶]Z« .|� Äf§�³ �Z°] {�ÁM�]4   �iÂ» �Ì¤f» [Zzf¿Y �Â�À» Ä]

f�Y µ|» �Å �{  .d�Y Ã{Â] Z�y ¾Ë�f¼¯ �] ÊÀf^» �Ì¤f» [Zzf¿Y �Z�Y Á ,|� Ã{Z¨  

  

  

) Ä¿Z³|Àq Ê�y ½ÂÌ��³� µ|»MLR (  

 ¶¬f�» ÉZÅ�Ì¤f» ¾Ì] Ê�y �Z^e�Y1x ,2x ,... ,nx  �Ì¤f» ÁY  µ|» �{MLR :d�Y �Ë� s�� Ä] ,  
 

)4 (  +enxn+…+a2x2+a1x1+a0Y=a  

     ,½M �{ Ä¯0a  ÉZÅ�f»Y�Za Á Y|^» �Y ���1a ,2a,...,na Ê» ½ÂÌ��³� \ËY��|À�Z] ]81[ . 

  

 Ê]ZÌ¿Á�{ �Á�Ê�y µZ¬f¿Y �]Ze Z] Ê�Z � ÄËZa �]Ze  

Ê» Ã{Z¨f�Y Ê]ZÌ¿Á�{ ÉY�] Ê�Z � ÄËZa �]Ze �Y Ä¯ É{�YÂ» �{  Z] �¯Y�» {Y| e ,ÓZ] d«{ Ä] Ê]ZÌf�{ �Â�À» Ä] ,{Â�

Ã{Y{ | ]Ê» Äf§�³ ��¿ �{ �]Y�] É{Á�Á ÉZÅÊ» Ê]ZÌ¿Á�{ ¹Zn¿Y ÉY�] .{Â�  �Á� �Y ½YÂeRBF    Äf§ZË ºÌ¼ eÃ{Z¨f�Y    {�¯

]19 .[ µZ¬f¿Y �]YÂeÄf§� �Z¯ Ä]  a �]Ze �{  ,½Á�YÁ Ê ]� ,Ê�¯ ,Ê�Â³ ,®Ë�Z] Äv¨� ,Ê^ °» ,Ê�y :�Y |Àe�Z^� Ê�Z � ÄËZ

) Ê�y µZ¬f¿Y �]Ze �Y �ÅÁ�a ¾ËY �{ .½Á�YÁ Ê ]� |Àq Á Ê ]� |Àq(r)=rø (Ã{Z¨f�Y   .|Ë{�³  
 

¹YÂe Ê�y ºÅ  

 
1 Multiple Linear Regression 
2 Interpolation  
3 Radial basis function 
4 Sequential Forward Selection (SFS) 
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Ê»  Ä¯  É|m  Ä¸X�» ¾Ì]  ®Ë{�¿  Ê�y  Ê´f�]YÁ  ZË  Ê�y  ºÅ  ,|À¯  ÄmYÂ»  µZ°�Y  Z]  Y�  Ê¿ÂÌ��³�  µ|»  |¿YÂe

 ¶°�» Z] Y� ½ÂÌ��³� µ|» \ËY�� tÌv� Á ªÌ«{ {�ÁM�] ÊËZ¿YÂe Ê�y Ê´f�^¼Å {ÂmÁ .d�Y Ê¿ÂÌ��³� ÉZÅ�Ì¤f»

 Ê» ÄmYÂ»u ¾ËY �{ ,|�Z] Äf�Y{ {ÂmÁ Ê´f�^¼Å ¶¬f�» ÉZÅ�Ì¤f» ¾Ì] �³Y .|À¯  d·Z½{�] �Z¯ Ä]  MLR    ��¿�{ ½Á|]

 Ê» �Â¯~» �iY ¾f§�³ |�Z] Ã|ÀÀ¯ ÃY�¼³ |¿YÂe  ]20[ ºÅ Ä] ½{�] Êa ÉY�] Ä¯ Ê�Á� .  Ê�y  Äf§�³ ��¿ �{  �Á� ,|�

 Á ½Â��Ìa Ê´f�^¼Å �Ì·Z¿MÃ{Z¨f�Y ) �¿ZË�YÁ ¹�Âe \Ë�� �YVIFÊ» (|�Z]:  

  

)5(   VIF= ଵ
ଵିோమ 

  

      ½M �{ Ä¯2R  Ê» ¶¬f�» �Ì¤f» Á{ ¾Ì] Ê´f�^¼Å �Y Ê�Z¿ ¾ÌÌ^e \Ë��  \Ë�� Ä¯ É�Ì¤f» �Å Ä ·Z�» ¾ËY �{ .|�Z]VIF  

 �Y �f�Ì] ½M10  ½YÂÀ� Ä] ,|ËM d�|] ºÅ h�Z] Ä¯ É�Ì¤f» Ê» ¹YÂe Ê�yÂ�Ê» Äf§�³ ��¿ �{ { {Â�]20.[  

  

µ|» Ê]ZË��Y ZÅ  

µ|» Ê]ZË��Y ÉY�]Å�f»Y�Za �Y ,^e \Ë�� ÉZ ¾ÌÌ1 )2R ,(Z�y cZ ]�» ¾Ì´¿ZÌ»2 )MSE .|� Ã{Z¨f�Y ( 

  

)6 (  MSE= ଵ
௡

∑ ூݕ) − ො௜)ଶଵݕ
௡  

   
    ,ÓZ] cÓ{Z » �{ n   Ê» ½Z�¿ Y� Ä¿Â¼¿ {Y| e  .|Å{iy  Ã�Y|¿Y �Ë{Z¬» Ã|ÀÅ{ ½Z�¿  ,¥Ô£ d]Â�� Ã|� É�Ì³ݕపෝ    �Ë{Z¬»

Ê» µ|» ��Âe Ã|� ÊÀÌ] �Ìa .|�Z]  

 lËZf¿ ¶Ì¸ve  

Ê´f�^¼Å  ¾Ì] ÉZÅ�Ì¤f»  É{Á�Á  
 µÁ|m2 �yZ� Á ZÅ|¿Z] ¾Ì] ½Â��Ìa Ê´f�^¼Å �Ì·Z¿M lËZf¿Ê» ½Z�¿ Y� Ê¨Ì� ÉZÅ ,Äf§�³ c�Â� �Ì·Z¿M �{ .|Å{

 |¿Z]B12   |¿Z] Z]B4 �yZ� Á{ ÉY�] Á NDWI  ÁNDVI  µZ¼fuY t�� �{ \Ìe�e Ä]5  ��Âf» Ê´f�^¼Å \Ìe�e Ä] |��{

ÊËÓZ] Á    ,ZÆ¿M ¾Ì] Ê´f�^¼Å {ÂmÁ Z] .|¿�Y{ {ÂmÁVIF     �Y �f¼¯ ZÆ¿M5  Ê» Ê�z¼Å ¶°�» Ä¯ d�Y ÊÀ » ¾Ë|] .|�Z]

 ZÅ�Ì¤f» ¾Ì] Ê�y ºÅ ¶°�» ,¾Ë�]ZÀ]  .d�Y Ê¨À»  ZË  º¯ Ê´f�^¼Å ZÅ|¿Z]  �ËZ� ¾Ì]  ÃÁÔ ] .d�Y{  |ÀÅYÂz¿  µ|» �{

  |¿Z] �ZÆq �Å Á ,{�Y|¿ {ÂmÁB4 ,B8 ,B12 �yZ� Á ÉZÅNDVI  ÁNDWI  .|Àf�Å \�ZÀ» µ|» �{ É{Á�Á ½YÂÀ ] 
µÁ|m2�yZ� Á ZÅ|¿Z] ¾Ì] ½Â��Ìa Ê´f�^¼Å :ÊÅZÌ³ ÉZÅ 

NDWI  NDVI  B12  B8  B4   

 
1 Coefficient of determination 
2 Mean Square Error 
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        1  B4 

      1  **50/0 -  B8 

    1  12/0  ** 6/0  B12 

  1  **38/0  *34/0  ** 59/0 -  NDVI 

1  **71/0  **57/0 -  19/0  ** 55/0 -  NDWI 

** Correlation is significant at the 0.01 level 
* Correlation is significant at the 0.05 level 

  
�Ìa ÉZÅ|¿Z]  ��Âe ±�] ¥Ô£ d]Â�� ÊÀÌ]B4 ,B8  ÁB12  �yZ� Á ÊÅZÌ³ ÉZÅNDVI  ÁNDWI  

  µÁ|m3  Ê]ZÌ¿Á�{ Á Ê�y ½ÂÌ��³� ��Âe �°�Ì¿ ±�] ¥Ô£ d]Â�� ÊÀÌ] �Ìa lËZf¿ ,RBF  Ê» ½Z�¿ Y�  .|Å{

 |¿Z] Á{ �Z�Y �] Y� µ|» {Â] �{Z« ,µ|» Ä] Ã|� Ã{Y{ ¶¬f�» ÉZÅ�Ì¤f» ¹Z¼e ¾Ì] �Y Â¸m Ä] Á� Ê³�ËÁ [Zzf¿Y �Á�B4 

  ÁB8    ½ÂÌ��³� µ|» ÉY�] ¾ÌÌ^e \Ë�� Á Z�y ½Y�Ì» .|ËZ¼¿ ��Y�]  \Ìe�e Ä] Ê�y019/0    Á51/0   �Ìa  .|Ë{�³ ÊÀÌ]

 Ê]ZÌ¿Á�{ �Á� ÉY�]RBF   �Ì¤f» Á{ Ê�y µZ¬f¿Y �]Ze Z]B8 Á  NDVI�Y   .|¿|� [Zzf¿Y Â¸m Ä] Á� ÉÂnf�m �Á� ªË��

  �Y|¬»MSE    Á2R    \Ìe�e Ä] �Á� ½ZË009/0    Á77/0  Ê» µ|» Á{ �Å Ä�ËZ¬» Z] .|� Ã{� ¾Ì¼ze d]Â��  d§�³ ÄnÌf¿ ½YÂe

 Ê» Á ,d�Y Ã|� ¾ÌÌ^e \Ë�� Á Z�y ½Y�Ì» {Â^Æ] h�Z] Ê�y µZ¬f¿Y �]Ze Z] Ê�Z � ÄËZa �]Ze �Á� �Á� ½YÂÀ ] |¿YÂe

 .{Â� Ã{Z¨f�Y Ê·Â^« ¶]Z« |��{ Z] d]Â�� ½Y�Ì» ¾Ì¼ze �{ É�iÂ»  

  

  

  
µÁ|m3Ê]ZÌ¿Á�{ Á Ê�y ½ÂÌ��³� Ä] �Â]�» lËZf¿ : RBF 

Linear regression: [‘B4’, ‘B8’]  RBF interpolation: [‘B8’, ‘NDVI’]   

0.51  0.77  2R  
0.019  0.009  MSE    

  

    Ê]ZÌ¿Á�{ �Á� Á Ä¿Z³|Àq Ê�y ½ÂÌ��³� µ|» ��Âe Ã|� ÄWY�Y lËZf¿ �YRBF    �yZ� ,Ê�y µZ¬f¿Y  �]Ze  Z]

NDVI    ÉZÅ|¿Z] ÁB4    ÁB8   Äf°¿ ¾ËY �¯} ¾ÌÀr¼Å -|¿|� [Zzf¿Y É�Z�·|» |ÀËM�§ �{ �iÂ» ÉZÅ|¿Z]  Á �yZ� ½YÂÀ ]

Ä  ̄d�Y É�Á��  NDVI    �«YÁ �{] Ã|� µZ»�¿ cÁZ¨eÌ¾   {�¿ �»�« ½Á{Z» Ë®  )B8(   Á  |¿Z]  �»�«)B4Ê» (  Á ,|�Z]¤e Ä]ÌÌ cY� 

YÂfv»É   §Á�¸¯Ì,¶  �^� Ë´ÀÊ  ZÅZ�§ ÁÉ  ·Â¸� ¶yY{Ê   §Á�» �{Ì¶  nÀ¨�YÊ  ³ ±�]ÌZÅZ½  » x�ZaÊ  .|Å{ ��Âa Ä¯ Êf«Á

  |¿Z] [Ze�Z] ½Y�Ì» -d�Y º¯Y�f» ÊÅZÌ³  w��Á�§  |¿Z] �{ [~m ½Y�Ì» Á ®Ë{�¿w��  Ê» �f�Ì] ,Zf�Y� ¾Ì¼Å �{ .{Â�

  �Ë{Z¬»  �eÓZ]NDVI  ] c�|« Ã|ÀÅ{ ½Z�¿Ì�f�   §�� ÁÌd  �fÀ�Âf§É  ) ËZ  �^���É  ��Âa kZe (³ÌÅZÊ  d�Y  .·Zu �{Ê   Ä¯

 {Z¬» Ë�  �f¼¯É  NDVI  Y�]É  ¿Z»� Ã�Á{ ½Z¼ÅÊ  Á� �Àe [Ze�Z] Ë�Ê   §Á�¸¯ �ÅZ¯ Ä] �nÀ» Ä¯ d�YÌ¶  ¤e ÁÌÌ�  �ZfyZ� �{

¸yY{Ê  ·{ Ä] ZÆ³�]Ì¶  ³{�»�aÊ  »Ê {Â�  ]21[  . .d�Y dËÁ� ¶]Z« ÃZÌ³ �ÅZ� �{ d]Â�� {Â^¼¯ ºËÔ� ¾Ì·ÁY ¾ÌÀr¼Å

�yZ�±�]  Ê³{Zf§Y  ��¿  É�Â·Â§�»  ÉZÅ d§Z]  ½{Â]  �Y|]M  �ÅZ¯  Á  ZÅÊ»  ,ÊÅZÌ³  ÉZÅ ½Z»�  �Ìz�e  �{  |À¿YÂe
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¼f» {�� ²¿� Ä] �^� ²¿� �Y ÃZÌ³ Ã�Ze Á �^� d§Z] ,[M {Â^¼¯ �ËY�� �{ .|¿�Ì³ �Y�« Ã{Z¨f�Y {�Â» ÃZÌ³ É�ZÌ]M ¶ËZ

Ê»  {Â�]14[.    �yZ� Ä] �Â]�» �Ì�¨e Ä] ÄmÂe Z] Á ��Zu �ÅÁ�a lËZf¿ ÄmÂe Z]NDVI  Ê» ÃZÌ³ É�ÅZ� ²¿� Á ½YÂe

  �yZ� Z] �°�Ì¿ ¥Ô£ d]Â�� cY�ÌÌ¤e Ä¯ {Â¼¿ �Z^Àf�YNDVI  Ê» Á ,{�Y{ Ê·Â^« ¶]Z« Ä�]Y�  �yZ� ¾ËY ªË�� �Y ½YÂe

  .{�] Êa �°�Ì¿ ¥Ô£ d]Â�� cY�ÌÌ¤e Ä]  

  

Ä� �Y{Â¼¿  Ê]ZÌ¿Á�{ �Á� �Y ¶�Zu É| ]Á{ Á É| ]RBF  

  ¶°�4  µ|» ÄnÌf¿  É| ] Ä� Á (¦·Y) É| ] Á{ �Y{Â¼¿ ��Âe Ê�y µZ¬f¿Y �]Ze Z] Ê�Z � ÄËZa �]Ze Ê]ZÌ¿Á�{ É�Z�

Ê» ½Z�¿ Y� ([)  Ê]ZÌ¿Á�{ �]Ze Ä] �Â]�» (¦·Y) ¶°� �Y{Â¼¿ �{ .|Å{RBF   �Âv» �«YÁ �{ ,d�Y Ê�y µZ¬f¿Y �]Ze Z]

 {Â¼� Á Ê¬§Y �Y{Â¼¿ Á -|¿|� [Zzf¿Y Â¸m Ä] Á� ÉÂnf�m �Á� ��Âe Ä¯ |Àf�Å ÊËZÅ�Ì¤f» Ä] �Â]�» �Y{Â¼¿ �{ É
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The importance of the role of water status in plant tissue in relation to sugarcane growth led to the measurement of plant 
moisture in relation to its water requirement. Leaf sheath moisture is one of the parameters that can be measured to 
determine the moisture status of plant tissue. The aim of this study was to investigate and estimate the moisture content 
of leaf sheath with the help of Sentinel-2 satellite images. This research was conducted in the crop year of 2020 in 
Amirkabir agro-industrial farms in July on CP69-1062 variety. For this purpose, 9 farms were selected and in the next 
step, the sheath moisture content of 45 leaf sheath was measured. Satellite imagery was taken simultaneously and NDWI, 
NDVI indices and bands B4, B8 and B12 were calculated using SNAP software. Multiple linear regression model and 
RBF interpolation method with linear transfer function were used to model and extract leaf sheath moisture. According 
to the results among all the variables (NDWI, NDVI, B4, B8 and B12) that were given as input to both models, the SFS 
feature selection method could be best used based on the least error criterion for the multiple linear regression model of 
two variables B4, B8. In addition, for the RBF interpolation method, two variables B8, NDVI for the leaf sheath moisture 
modeling process were selected. The values of R2 and MSE for the multiple linear regression model were 0.51 and 0.019, 
respectively, and for the RBF interpolation method with the linear transfer function, the values of these two were improved 
to 0.77 and 0.009. Comparing the results of the two models, it can be concluded that the RBF interpolation method with 
linear transfer function has a higher ability than the multiple linear regression method in estimating the moisture content 
of sugarcane leaf sheaths. With the help of Sentinel-2 satellite images and appropriate processing, it is possible to 
accurately estimate the moisture content of sugarcane sheaths. 
 
Keywords: Sugarcane, Plant tissue moisture content, Machine learning methods, Interpolation technique 
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