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�$GC	 BC��H! �� IJ�+) -"�,4(- K�,	 ��+! %�$� ��(.�(:,	 �� #$!% &'�  �!� <��� B) BM+	 �)

I�NOD�( %(  �-:H!B'@� .�+P B) ���56(+7  �7 � &'�  �!� ���>! Q�%+	 B) %�$� -  ( Q$�- B5�� �
:6 ��-=�) &'�  �!� 8R�!F07 �+E B) -.- S�C� 3O��+N/( %( #$!% &'�  �!� B) �)�$O�� ��M

B@CE 3$0T	 �U�� *+� %(  :5) :6 I��VO�(  �$W .��+T	 %( I��VO�( �)ETM+?A(�! ;�X�( -
<$� :���W I��!= S�C� �-�  (�M(  (�) ��+T	 8�%(��� .Y�/( K+� ?A(�! ;�X�( ��M;�� %( � �7�(F�(

Envi4.5 -ArcGIS9.3 :���W I��VO�( .%( �O0Y Z[OU( ��-=�) �) B/�@! #�( �� \�/\��O��� BM� 8�(�W
���]� Z[OU( ��!= %( I:6 ��-=�)  �!� - �-� %( <X5� ^��E %( I:6 ��-=�) &'�  �!� #$) �_G)

I%(:�( I:6  �$W�`#$!% &'� %( B/�� )���� �/( `��\ (��) Bc(�! ���56(+7 I�NOD�( B:!= ��� .
 �!� (�/  ��-=�) %( ^��E <X5� %( �-� ?)�4 ��)��Y �� .�,/�'! -.�@$@H	 ;+12 #$!% -d$H! 
�D�% �! :6�).
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�� ��$%�� :3$0T	 �U�� 8S�C� 8#$!% &'�  �!���+T	 8 �$WETM+3OD$� 8�-� %( <X5� 8
Bc(�!  FY�! <G) 8���$�(�eM .�2[E(.

1"�(�eM I-�W ��O�( $� CE$,��C	 I�N_�(� �F.
2"�(�eM I-�W ��O�( $�fCE$,��C	 I�N_�(� �F.
3"F��C	 I�N_�(� �,$CE  �$�(�eM I-�W g012 .h$7 +i2 .Email:valizadeh@tabrizu.ac.ir. 
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#$!% &'�  �!��k�	:02 BY?P�A <6+� <)�	�7 CE$,�- Z�) 8l= 8m�U ?!�6 
! l+DH! ���7�$eO! B10M %( ��( �7�$W <6+��5!(� �� BY �+6n- .�,/�'! %( �,$�- 
+) - ��(� ��)��Y �D�% d$H! - #$!% ;+12 .�@$@H	�I9-�� �� IJ R= %( �,$�- ���>! :�� �7

��( %�$� ��+! .�5� o+'� �� (� �$0Y #�( R�!F07 ���>! <��� R�>!( 8�-� %( <X5�  �-
�! 37(�� Q$�- ���!% BO�+$� I�>$� 8��-�T	 ���!%  �� - ��-="(� �$eO! #�( ���>! 

�! ?$>_	 :7� .BO�+$� I�>$� #$5p S:! �qY( ��  (  %�� BY Br�= :5��!  9��( R[$)  �7
�$GC	 ��-=�) �� "5! .�+P B) K�,	B@' B5$�) �) ��( %�$� ��+!  (�%+	  %��"Z�T! - Q

I:5�s= ��_O�( �� -  9��( �! �(�4 I��VO�( ��+! 8 �VD0	=  �7 ��$W )- BO�(�= ��Y <�(�
8R(��>07 ���t:�`.(S�� ���7 U($�) �B,�+	 9+/+5>	 <X5� %( �-� 	�(�A�8LST 

(�) �uB@'5! �-$�4� �) 8Q s�)��I:6 BC��H! ��()Running, 1994: 3.( ( ���#
<7-J� I�NOD�( %(  �-:H! �(:,	 �� #$!% &'�  �!� <��� B) BM+	 �) B) ���56(+7  �7

B'@� .�+P 5�� �� &'�  �!� ���>! Q�%+	 B) %�$� -  (n �!� 8R�!F07 �+E B) - Q$�- 
���) ��+! &'����( BO��W �(�4 .

�>�F$� .�$P+TU - �!� B) �CD� ;�DM(H! B) �_)�	  9��( �+U$?$DW Z(�E( d
�! I:�( .�+P B) - :55Y  �!�  (%( B) (� #>0! �_)�	  9��( �qY(:A I�$� 3DM u� S=

�! ?$DW �+U %( vG_! :5��0� .u�[� R+��4 ^CEjQ)�	 I�$� 3DM u� %(  9��( ?$DW
�! [U �� �+� �$� �2�� - w+! S+E 83DM �>�F$�  �!� 0X	 �+E B) - :6�) ;�0	 �� �,

R�VO�( R+��4 %( I�$� 3DM %( BO��� ?$DW  9��( ?Y 8�D$E�5e!-�O>/( w(+!( x$E 
#!FO/+)��!  -�$� :��0� )Rott, 2000: 5 .( ;�DM( �) ���e!  ��O�� ;�DM( �qY( �,$CE ��

�! ?$DW �+U %( I�$� 3DM B) �CD�  �O0Y �_)�	  9��( - BO6(� I�$� �� ��5	 - :5��0�
 S+E u��! :$/+	 (� <)�	 �qY(:A 8y�U w+! :55Y .3DM�7 %( I:6 ?$DW  9��( �CD�

 
1- Land surface temperature (LST). 
2- Planck Law. 
3- Stefan-Boltzman Law. 
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3DM  :501$DW ;�� B) �O$0Y �) I�$� 3DM B) �CD���! ���,! �+6 .#�( B) :��) BOC/(
I:6 l�	%�) �_)�	  9��( �(:@! 8�,$CE ;�DM( %( I:6 ?$DW  9��( R(F$!j (�(� BY ���= %( 

�! �M��U h_5! F$� (� :6�) �-F�( )Okamoto, 2001: 4.( 
B�+W �5$,! z�-:H! �� ���= �7�%�) - :�:5!%�$� �	-�VO!  �7�!� B) R�7�$W x1OG!  �7

�! �+U �(:@! #��O_$) B) �!� %( :�� .m�U %(  ��$D) �) ;({	 m�U  �!� :�:@O,! R���56
R��+��7 �_Y .s+TH! :$/+	 -  %�DY�U  �7:5�(�� ��  ���% �$07( 8R= ��(�  %�- 

) +12 8I�5����` :`�t .( R(��>07 - #/= )`��`(�� 8=+7(:���$GC	 ��-=�) �+|5! B) "K�,	 
�) S�C� �-� B) #$!% &'�  �!� BC��H! B) �O!(��� #�( �� �}{! ?!(+2 %( �>� R(+52 B)

 ��:5/ I�(+7�! ��+T	 %( I��VO�(\-�:5OU(��� .BO�(�= ��Y <�(�R(��>07 -)���~(B)
�$GC	 BC��H! �� �}{! ?!(+2 %( �>� R(+52"�-� B) #$!% &'�  �!� BC��H! B) 8K�,	 

(FX! I�X5�~�� -:H!zR+!�7 - R�OD$� �6� :5OU(��� .��-�T	 %( ���= �O�(� #�( �� 
AVHRR I�(+7�!NOAA ���!% I%�) �����`�`��`:��+0� I��VO�(  �[$! .

5,! &'� B) #$5r07 R�W��C!��� �(��\�) �X5���CO2( �) :P�� ��- �N�� ��+T	 
I�(� :5O��� ��� �5$!%  �7 .���@7� - R�$�O6� )���� 8���(8�F� B@'5! �� "���6(

 &'�  �!� 8 ��6 B,�+	 - �7�$W <6+� �) ��C	�( �� #$!% &'�  �!� ����) ��M
:5/ ;+12 �O�� �-� 8S+�� ��6  (�)  ���5_$� �-� B� B) (� #$!% �)�X	 �-� - ��

:��+0� ��-=�)  ���5_$� .I�(� �) �X5���CO2( �) ���= B@'5! #�( �� BY :5O����� �5$!%  �7
�! R�_� (�  �O0Y  �'U 8 ���5_$� �)�X	 �-� - ��:5/ ;+12 �O�� �-� :7� .�0$A�

 R(���07 - l+U)���t :��(��-�T	 %( I��VO�( �) 8B$!-�( Bp���� F��)= B]+A �� 8
AVHRR I�(+7�!NOAA3O��+N/( %( I��VO�( �) 8I�X5� �-� �� I:6 I��6( x1OG!  �7

�E %( - (FX!�I�(� �) �X5���CO2( ^����@! ��-=�) �) 8�5$!%  �7 MBD, R2, RMSE B)
^$4� �-� :5O��� ��� B@'5! #�( �� #$!% &'�  �!� ��-=�) �	 .I�5�  +12 R(���07 -

1- Body Emissivity. 
2- Reflected Radiant Energy. 
3- Idaho. 
4- Split window.  
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)j��� 8j��((���� B@'5! �� 8I�(+7�! ��+T	 %( I��VO�( �) 8.+/ ��+� �� ��  (Landsat-

TM ��+! j�#�-9 ����I%(:�( - �$W .:! B) �5$!%  �7��S�� �COY( �� %-� j��� 8
I:�:� �H'� <)�	 ?�:C	 �-� B) #$!% &'�  �!� ��-=�) B) :5O��� ��� �7 .@H	$.�@

+	��-� d�+	 I:6 ;�X�(�)`��\ 8��(!{���( R= :) BY$#LST -NDVI I�(+07�u
NODC07�+4 V5! -�)��/��(��( I�+) �(�4�) .�W�X�j)���� 8��() ��C	�($<6+� #

W$7��GC	 �(:@! -$�",4(- K�,	 �B) - I��Y B,/�'! (� (�O� #$�� BH$��( I: BY
NODC07�+4 OCq! -�)��/�()�!$�) ���= #��( �(�4.

)�* � ��+���

( ���-J� #��+T	 %( S�C� 3O��+N/( �-� B) #$!% &'�  �!� ��-=�) �+|5! B) <7
ETM+��+!��S�� .-( `���I�(� %( -I�(�( %( I:6 �U( Bc(�! I�NOD�( ���56(+7  �7

:6 I��VO�( �4�6 R�X��)��= R�O�( ���56(+7 .�@$@H	 FY�! - ?Y .?A(�! ;�X�( ��M
<$� CE - S�C� 3O��+N/(  (�M( - �%(���B@3$0T	 �U�� *+� %(  :5)  �$W�%( 
;��  �7�(F�(Envi4.5 -ArcGIS9.3 :6 I��VO�( .I�(� ��-=�) - �X5�(- ?A(�!�7 

;�� �) �5$!%  �7�(F�(Excel 2007, SPSS 16 :6 ;�X�( .�$	�	 B) ��Y  (�M( ?A(�!
�M �(�+0�����I��06 ��!:6�).

1- Luciana Rossato. 
2- R.J Granger. 
3- Decision Tree. 
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.2'���3� �*+� '(34� 
@'5!nFY�! B) R(��( �)�c S�06 �� B,/�'! ��+! �Q4+! �� Bc(�! ��6 ���- BM�� `�

- �/�06 ��2 B@$4�t�- BM�� ��I:6 Q4(- :5�� �)+5M B5!(� �) - �4�6 S+E B@$4� 
��( .7 �6� B) K�6 %( - B$!-�( Bp���� B) l�c %( R= I�-:H! BN1M B) l+5M %( - �-�O_

�! ��O5! l=-:��$! �+6 .�) �/�) ��6 #�( �A�D!`�Y$�O!+1 Q)�! BY ��(��F) �	�#
�)��= R�O�( ��6�4�6 R�X�R[Y %( �� �C	 ��6�F�!:6�).�� - S:O,! R=  (+7 - l= 

#$) S�� x1OG! S+T�`��O��� BM�� �	 �VP ��% �(�W�\�O��� BM�� VP  s�) �(�W �
��( �$eO! .�W:���) d�+O! R(F$! R=����1$! ��( S�� �� �O! .,4+!$��+! B@'5! �

?>6 �� Bc(�! ��6 - B,/�'!���( I:6 I�(� R�_� .
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�"B)
(���5� � 9C�D���5�?*EA *� '���3� �*+� '(34� 9��"� 8
�C+� 

��+T	 l�GO�( �)ETM+����	 ����.-( `��� �) ^)�'! ���+���6���� B) BM+	 �) -
�+M-:6 I��VO�( #$!% &'�  �!� ��-=�)  (�) S�C� �-� %( �	�(�A :��) u	 .B) BM+	 �)

��( BO����� ;�X�( ��% o�6 B) ?A(�! ��Y :�-�:

F2)����G �
G 

<$� �! ��:57 -  �VD0	= - u��O!+��(� &$HT	 ?!�6 �%(��� :6�) .&$HT	
(� �(:@! BC��H! u��O!+��(��V$E ��������( .&$HT	 8I��VO�( ��+!  �VD0	= &$HT	

�1YjB5�FW %( I��VO�( �) ���>,�(  �7:��) ��MDark subtract �! :6�) .%( I��VO�( �)
;�� �(F�(Envi4.5 B5�FW -Thermal Auto correction �	�(�A :��)  �VD0	= &$HT	 8

:6 ;�X�(.

1- Spectral radiance. 
2- Bulk correction. 
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H2)�* 0��� ���? '���<� ���� ;3� 

�� #�( �-�  �!� �"&'�)I��VO�( %(�����(� �A(	�"�&$HT	 6"I:)B��� !"�:�= 
)Allen et al., 2002(.BC��H!  (�) �����(� �	�(�A &$HT	 I:6 %�$� B) :501$DW 
�� :��) �	�(�A �!:6�) . (�)  :501$DW BC��H! ��:��) �	�(�A )B�$	�	 %�$� B)BC��H! 

�����(� �V$E(Lλ)8)�	%� �W:5) ���7:��) )ρλ(- -:$C/= �H'� :6�) �!.

H2.@��5��* 9=
I (Lλ)

�����(� �V$E .��C2 ��( %( 9��( �_)�	 �� s�) �VD0	= BYd�+	 I:5X5� I:7�_! 
I:6 ��(.�����(� �V$E  (�) �7d�+	 :��) B')(� )�(B)��� �!:�= )Allen et al., 

2002, 3:( 

)�(min
minmax

255
LDNLLL −×−=λ

')(� ��nK+� DN .��C2 ��( %(BM��  �ODY�U ?D>$��7-����@!Lmax -Lmin 
:5	��C2 %(�)�} R+$�(�C$/�Y  �7 I:5X5�.LλB) ��� I:!= �)�DA W /m2 / sr / µm
�! :6�) .����@! Lmax -Lmin)30�FY�! -30$5$! �����(� �V$E ?)�4 v$G_	 ���7
:��) d�+	 �) I:5X5� :A(-W /m2 / sr / µm ( (�) I:5X5�ETM+%( I��VO�( �) ?���
QM�!��� S-:M���( I:6 B�(�( .

1- Header file 
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0�	�)
(J,5���� �J,
4
� @��5��* 9=
I �?�C K
�D7 *� �� 	��? L�+7 �	4�4� 

Lmax Lmin 	��? 
���/j�� j��/���
���/��� ~��/�j
~��/j�~ ���/���
���/j~� ���/��~
���/~����/���
�~�/�����/���
�~�/�����/���
���/j~� ���/~��

����@! �+M- .�+P ��gain�-2offset)I:5X5� R+$�(�C$/�Y ��(�](QM�! ?��� ��
�! B')(� %( (� �����(� R(+	)`(�+0� ��-=�) )Landsat Project Science Office, 

2002:( 

)j(Lλ=gain×DN+offset 
٣٣٣٣٣٣٣ 

!M
9$	4?�7��?!��",
���(ρλ)

�W:5)�	%�) &'� B).�+P �CD� ��6 �V$E l�	%�) O���"BB)��6 �V$E  �-�� x��,	 
�!�+6 .l�	%�) R(F$! �)I��VO�( %(B')(� I��06����7:��) BC��H! �!�+6 )Allen et 

al., 2002: 4:( 

)�(
rdESUN

L
××

=
6cosλ

λπρλ 

1"S�5N$�  -�$� �W:51$DW <�(F�(�N�� B'@� B) B'@� u� %( �7.
2"Z[OU()$� ?4(:A #$,4(- S�5N��� -�I:5X5� d�+	 I:6 ���.

3- Reflectivity 
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')(� ��nK+� ρλ�W:5)�	%�) �V$E I�>0$� ( (�) �7:��) �!:6�).λESUN.��C2 
��( %(#$N��$!  �-�� <)�	 :$6�+U �� s�) �VD0	(  (�) �7:��) �):A(-

W/m2/µm .����@! ESUN λI:5X5�  (�)ETM+S-:M �� j��( I:6 B�(�( )Allen 

et al., 2002: 5.( 
0�	�)�(N
O��
� ����P �?�7 	
B*+  *� �Q�? �=>,7A ���? �� 	��? 

	��? 
�!RSTU
ESUN λ���� ��~� ���� ��~~ �/jj� -���� 

-(%�B�-�� 6�+U$:)θ(B).�+P %��?)�4 BC��H! !�:6�):

)~(θ = 90 – β

K+� B')(� ��β*�V	�( 6�+U$:!�:6�) BY %( ���?)�4 QM�! ?w(�GO�( ��(.��+T	 �� 
8�|� ��+!SUN_ELEVATION = 54.3277460 �! :6�).

dr.��C2 ��( %( �+>,! Q)�! B1P�� CD��!%$#�	6�+U$8:BY�)I��VO�( %( B')(� )\(BY
d�+	Beckman -Duffie )����(8��:) I:!= ?)�4 BC��H! ��( )Allen et al., 

2002,5(:

)�()
365
2(033.01 πDOYcoxdr +=

K+� B')(� ��DOY .��C2 ��( %(Sequential day ����	 B) BM+	 �) R= �(:@! BY
#�( �� I��VO�( ��+! ��+T	 <7-J� `t��!:6�) .
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H2F��	
��A 9<3�
(α)

C/=$-:)B.�+P �CD� <)�	 E�5e!-�O>/($D���>,�( �BO�� %( &'� m�U -W$I�B)<)�	 

�-�� 6�+U�+�$:B)R=&'� �,	�x!��+6.!$R(F C/=$-: H'��(�!�R(+	 %( B')(� �
BC��H! �+0� Allen et al., 2002: 6):( 

)�(
sw

radiancepathtoo

r 2
−−

=
αα

α

K+� B')(� ��αtoa C/=$-: s�) 8�VD0	=αpath−radiance C/=$-: 6���%(�(����� D!$�-
τSW 1)�4$��VD0	=�+C2 ��(.

αpath−radiance .��C2 ��( %( !$N��$#_G)�%(�(����� �-�� 6�+U$: (�) ;�0	 

�7:��) BY ?C4%(��$R:B)&'� !%$#B)�0� I:5X5� I:5Y(�� I:6 ��( .��@!��
αpath−radiance �� �-:H!�`\/��	�t/��!R= �(:@! S�C� S:! �� BY :6�)��/����5_$� 
��( I:6 )Allen et al., 2002: 7 .( 

�$1)�4 2"�+C  �VD0	= B) R(+52 �_G) %( �����(� �" �-� BY d�+	 �VD0	( �("S�@O 

I�(� !"�8�+6 �! x��,	�+6 -R�_�57�":z.(�$}h	 l�M -<5Y(�� K�V	( O�("I�� �� �VD0	= 

�!:6�).%(R=B>$��M #�( 37�}(  (�) <)�	  �-�� -37<)�	 �M-�U �+M- 8��(� #�(�)�5) 

�� C��H!n -:$C/= Q)�! 8�H'� �$1)�4 S�@O�( �+C2  �VD0	= ��(- �!�+6.

τSW �) ��� Z�P R�+) R�0�= -B)QC	 R= �� (�6�du_U �) I��VO�( %( ')(�n�
BC��H! !��+6:

)�(τSW =z*\���*`+�\/�

1- Surface Albedo 



�-� %( I��VO�( �) #$!% &'�  �!� nC��H!... �j� 

)(� ��"'nK+� z*�V	�( %(�"&'�����)�DA �O! !"�:6�).(�#	�("*�V �)�:)"B)+U"�
R�_�:57� zB@'5! *�V	�( ��+! �|� �:6�) ?q! *�V	�( (�I�NOD ��56(+7�B@'5! )Allen et 

al 2002: 7 .( Bc(�! ���56(+7 I�NOD�( *�V	�(�/�t���! �O! :6�).

αtoa .��C2 ��( %( C/=$-: s�) �VD0	= BY %( B')(� )�(?)�4 BC��H! ��( )Allen et 

al., 2002: 8:( 

)�(αtoa=Σ(ωλ×ρλ)

BY ρλW:5)�	%�) ��$�>0I�7���7:��) x1OG! -ωλ(�] ��R%-�(� (�) �7:��) 
c$	�(�A��!�:56�) BY %( B')(�)�(?)�4 BC��H!:�( )Allen et al., 2002: 9:( 

)�(λ
λωλ

ESUN
ESUN
Σ

=

(�) �7:��) c$�	�(�A���:5/ETM+����@!ωλS-:M �� ���( I:6 B�(�( .
w

0�	�)H(V5��W ���*�� ���? 	��?����
X 197*�� 

:��) �`�t\�
ωλj~�/�j�/���~/����/��j�/����/�

H2H�	4,�
>$ 9<3�
(ε)

DW$:501 H'��B).�+P �CD� 9��( �!�W��<)�	 I:6 B) �-$B1&'� B) 9��( 
�!�W��<)�	 I:6 B) �-$1n3DM �$I���R�07 �!� �,	�x!��+6.��%( S�C� -� 

DW$:501 H'��I��VO�( !��+6./-($#DW$:501 Z�,! ��O�� H'��(�) DW$?
	�(�A���:��) 	�(�A�+T	��I�(+7�!( !�:6�) BY �) �![2εNB �_�RI�(� !��+6 )t/��
�	\/�`R-�>$! .(DW #$!-�$:501 Z�,! ��O�� H'��(�) DW$?	�(�A���I�-:H! 

�-$Q	�(�A�%(��	�t!$! R-�>�:6�) BY �) �![2 ε0R�_� I�(� !��+6.(�) BC��H! 

1- Surface emissivity 
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�!� &'�(Ts)%(εNB �! I��VO�( �+6.DW$:501 �7 H'���)I��VO�( %( d)(-� 

	)�X�%��B)��� !�=�:5)Allen et al., 2002:11:( 

���!% BYNDVI>0 3��(�:

 (�)LAI<3 

)��(εNB =0.97+0.0033*LAI 

)��(ε0 =0.95+0.01*LAI 
 (�) LAI≥3

)�j(εNB=0.98, ε0=0.98 

 (�) Z�) - l= ��εNB -ε0�! I��VO�( �O1$� %( �+6 .

)��(l=  (�):NDVI<0, α<0.47→εNB=0.99, ε0=0.985 

)�~(Z�)  (�):NDVI<0, α≥0.47→εNB=0.99, ε0=0.985 

�� d)(-� s�)NDVI vU�6 ?]�V	 S�!�� I:6 W$7��8�LAI vU�6 &'� ��) -α
C/=$-: H'����( .

)��(
3134
3934

+
−=NDVI 

)��(LAI = 0.57.exp (2.33.NDVI) 

B')(�LAI NOD)�B)*+� S+TH! -,4+!$��(�eM$���?H! ��+! ,/�'!B��(� -�)���( 
!$N��$B')(� #-LAI NDVI �� A��$nup  �+�0Mj-�!=��>B)��� I:!= ��( 
)Tewari et al., 2003:14 .( 

1- Leaf Area Index. 
2- Czech Republic. 
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HMY9��
$ �B+G K �B Z���:�� 

B')(� %( I��VO�( �)�\(�@'5! �� vU�6 #n��W w(�GO�( B,/�'! ��+! �:.( B) BM+	 �)�B>5
(�) vU�6 #$#�+-��eO! $��( �(���@! #�+T	 �� ��) �+M+! �$#�/��	�/��

��W BC��H!�:.ks+0,! vU�6 �� NDVI ��@!��! �VP %( �O0Y �)- I�+) �)( - l= B) �+
��@!�) �$�	 �VP #`/��) m�U �! ?!�6 (� ����@! - �+6�%( �	s�) �`/�<6+� .:6 
W$7��! vG_! (� �:�%�� .+T	 ����	s�) �+M+! ����@! #�)= �2(�% - .�c�) B) �+)�! ��

D! �� Q4(-$B7(�)= �! Bc(�! �6� - �7�:6�) .��@! ?>6 ����`��( I:6 B�(�( .

�"B)F(�5��(� NDVI 

��� ����	�
���
���	 � ���	 � ��� ���� �� ��



�j �B��_�B!���) - �$�(�eM �_7-J� " �012 �� F)F��C	 I�N_�(�(I��06 8��

H2[\�? ;3� K �B Z���:�� 

BC��H! B) BM+	 �)NDVI S+!�� ^��E %( -��:���W vU�6 #�( ��-=�) B) ;(:4( .#�(
 �	�VP #$) vU�6�( �$eO! ��( �7�$W <6+� vU�6 %( �,)�	 B>5�( B) BM+	 �) - ��

��Y :7(+U �(�>	 (� ���O� R�07 .#$) ���O� #�( ^$@H	 #�( ����/��	�/���( �$eO! .
BM�� �) ^E�5! BY ��( ���:)NDVI  �) ^E�5! �) �	s�)LAI ��( ���5O! �O_$))?>6

�(.

�"B)H(�5��(� LAI 



�-� %( I��VO�( �) #$!% &'�  �!� nC��H!... ��� 

�"B)Y(�G �� '3?�* �:��* LAI-NDVI 

B@CE %( �H'�  :501$DW ��-=�)  (�) B��O�= �-:A - �-�6 �+M- ?$/� B) *+� %(  :5)
3$0T	 �U�� :6 BO��W I��)  �$W .�|� ��+!  �7:��) - B��O�= �-:A x��,	 �) NDVI, 

LAI,(3$0T	 �U�� B5�FW %( I��VO�( �) �U�� 8;�� d$H! ��  �$W �(F�(Envi4.5 x��,	 
:6 .B@CE #�( ?>6 ��  :5)\�! I:�� �+6.

�"B)[(J
,67 8 *� 0	� ]�� *� ��
$*��P� 



�~ �B��_�B!���) - �$�(�eM �_7-J� " �012 �� F)F��C	 I�N_�(�(I��06 8��

B@CE %( ?P�A ��+T	 8 �(��) �!�� B) ?�:C	 %( :,) d$H! ��(-  :5)ArcGIS 9.3 :6 .�)
;�c�( ?A(�! ;�X�(��O�� B) ?�:C	 8jB@CE -�:X!  :5)���+T	 u� �� �[Y �7 ����@! 8

:M#$/+) Q)�	 .�+P B) B��W( )�(:@! y�TOU(��[Y B) �VP - �[Y �+U B) �N��  �7
��+T	 B� :$/+	 - B��W(:M �[Y �7 �� (:6 I�$U� .d$H! B) ��-�T	 #�( �-�- �)

Envi4.5  B� #�( Q0M ����� �� - �[Y �7 �� �H'�  :501$DW ����@! BC��H! -
	 ?Y �� �H'�  :501$DW �(:@! 8��+T	:6 ��-=�) ��+T.

HM^@��5��* 97*��1 ;
<67 �	B (Rc)4

�(����� 	�(�A�HT	$&�(� 8I:6���� ,4(-�DW$?I:6 %( &'� ��( BY (�) .(�}(
�VD0	= HT	$&I:6 :6�).')(�n%��d�+	Wukelic R(��>07 -)���� (��M HT	$&
�(����� 	�(�A�DW$?I:6 %( &'� B�(�( ��W�I:��( )Allen et al., 2002:12:( 

)��(RskyNB
TNR

RLR PNB
c )1( ε−−

−

�� ')(�nK+� LNB �(����� :��) 	�(�A�8RP�(����� D!$���:��) 	�(�A�8Rsky <)�	 

R�0�= Z�P �� :��) �(�A 	�-τNB �+C2 �$1)�4 �VD0	= ��:��) 	�(�A�!�:6�).Rsky (� 
!�R(+	 %( S+!�� )�X	���BYd�+	Idso-Jackson ��:) - I:!=Wukelic -

R(��>07 (1989)37 %(R=I��VO�( 8:���Y BC��H! ��Y )Allen et al., 2002: 13.( 

)��(Rsky=(1.807×10-R)Ta
4[1-0.26×exp(7.77×10-4[273.15-Ta]2)] 

BYTa�!� (+7 �F��u&'�(K) �� B|H/ ��W !�:6�).����@! τNB -RP�$	�	 B)
 �)(�)�:6 I�(� �(�4 �VP -.��-�T	  �7F��� ?D>$� ���D>� ;:2 ?$/� B) ��)":	�(�A"�-

B5�FW %( ���>,�(  �7:��)Resize Data:6 BO��W I��) .

1- Dissolve. 
2- Polygon to raster. 
3- Reclassify. 
4- Corrected Thermal Radiance. 



�-� %( I��VO�( �) #$!% &'�  �!� nC��H!... ��� 

HM_���� 9<3�
(Ts)

��( BC��H! ?)�4 ��% S+!�� %( I��VO�( �).

)��()1( 1

2

+
= ×

cR
KNBs Ln

kT ε

')(� ��n����@! K+� k2, k1 �)(�) �$	�	 B) ��/��� -��/�`�`�!:56�) .?A(�! ;�0	
1A�! %( �_G) FM B) #$!% &'�  �!� �	�C��H!n3$0T	 �U�� B5�FW %( I��VO�( �)  �$W

Band Math;�� �� �(F�( envi4.5:6 ;�X�( .1A�!n�� 8�H'�  �!� BC��H! 8����� 
;�� �(F�(ArcGIS9.3:6 ;�X�( .O�$���� BX�@H	 $?>6 �� ^���( I:6 B�(�( .

�"B)^(9:��� '�*� V>1 �? �5+67 �� �	B �*�A�? N
�� ;3� ���� ���$ 

1- Surface Temperataure. 
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YM94
�� ���� �*�A�? 

I�(� �+M- ;:2 B) BM+	 �) �2�� �� #$!% &'�  �!� �5$!%  �7��:�� B) %�$� - &CP 
T	 R�!% �� �!� ��-=�)  �(��)��+)��:��B@$4� (u	 R+$��W� �-� %( 8:6 I��VO�( I�$eO! .

I�(� %( I��VO�( �) I%(:�(  �7 I:6  �$W�`(�) .-( I�! B/��  (��2�� �� Bc(�! I�NOD  �7
x1OG! )S������ �/( `��\(/��,! 8n:!= ��� B) R+$��W� .u	 R+$��W� ��-=�) ��M

;�� %( I�$eO! �(F�(Excel2007 -SPSS16 :6 I��VO�( .�!� I:6 ��-=�) �(�+0� &'� 
!%$(�) # ?>6 �� B@'5! ���( I:6 I�(� R�_� .5r07$��@! #��R2S-:M ��t-
��@!��FS-:M �� \I:6 B�(�( :�(.

�"B)_(94
�� ���� �*�A�? *��+,� 

0�	�)Y(�5��(� '���<� R2

Std. Error of the Estimate Adjusted R SquareR Square R
2.43828 .836 .836.914



�-� %( I��VO�( �) #$!% &'�  �!� nC��H!... ��� 

0�	�)[(�5��(� '���<� F

FMean Square df Sum of Squares Model 

6.079E336140.598 
5.945 

1
1193 
1194 

36140.598 
7092.651 

43233.249 

Regression 
Residual 

Total 

)j�(y = 0.994x + 5.159 

K+� B/��,! ��x- (+7  �!� 8y^02 �� #$!%  �!� \�O��� �! R=  �O! :6�) .��@!��
�!� I:6 ��-=�) !% &'� $^02 �� #\O��� ��O!  %-� ��S�� .-( `���(�)  �2�� 

+T	 �U(��!� %( I��VO�( �) � ( �� (+7 �S-:M �� Bc(�! I�NOD���( I:6 B�(�( .

0�	�)^(
,�7 `,a ���� N[9:��� 9:��� '�*� V>1�? �b� �*+� 8a�� *� c�  ��:� ���$
'X��� ��O:>5� *� 

�+� ���� `,a *� c�  ;3� ����S��:,
:��� 
~/jj ~j~�/j�

^02 �� �!� BY ��( ���:)\�O��� �! .-�VO! m�U &'�  �!� �)  �O! :6�) .��
d�+	 BY �@$@H	Vazquez R(��>07 -)���� ((�) B@'5! ���W ;�X�( �$����( ��  (

 ^02 �� �!� �) m�U &'� #$) �!� Z[OU( BY :6 vG_!\�O��� %-� �E ��  �O!
�! �$eO! &'�  �!� R= %( �� - F$p�� Z[OU( #�( &CP B$/-( .�2�� �� B>��+E B) 8:6�)

 ^02 �� �!� B) �CD� #$!%\.�2�� �� - BO��� <�(F�(  �O0$O��� �`�/( �t�&'�  �!
 �-:A #$!%��O��� BM�� �) �(�W$^02 �� �!� %( <\�O��� l-�c Q4+! �� - ��(  �O!

  �!� %( <$) m�U ^02  �!� �6 .�2�� �� - I:6 R�D>� K+�  �7�!� k(�:X! l�O�=
�! #$!% &'� �+6 .%( <$) m�U &'�  �!� B/�@! #�( ����) ��+! �2�� �� BX$O� ��

 ^02  �!�\�O���  �O!�O��� BM�� I� %( �O0Y - R= �! �(�W :6�) .)B�(:@! �+C� ?$/�
 ^02  �!� �) �-� %( <X5� ^��E %( I:6 ��-=�)  �!� .-�V	 8Z[OU( #�( ^$4�\

�O����7 ��( I:6 BO��W �|� �� m�U  �O! �! :5p �+) :7(+U �O0Y Z[OU( #�( 3$�(� .
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0�	�)_(�� �� ��4� `5�I �� 97����<� ���� *��A �� ��*�A�? � *.F'X��� ��O:>5� *� '��� 

�5+67 `5�I �� �	B �*�A�? ;3� ���� *� ��
$ ���	�� `5�I �� �	B �*�A�? ;3� ����
 `,aS9:��� c�  ��:� 

�� ~j~�/j�

[�3  d?�4� 2

�6��  �'U 8���>,�( - �	�(�A  �7:��) ���>! u$>V	 .�:4 ^)�'	 ;:2 %( �6��  �'U
�H$HT	 %( R�+C� I�C$/�Y B) �+)�!  �'U 8 �VD0	= .�H$HT	 %( �6��  �'U 8��:57 .

@'5! �� S�C�  �7�O!(���nI��VO�( ���56(+7 I�NOD�( l�GO�( %( �6��  �'U 8B,/�'! ��+! 
I�(� �HP %( R�5$0E( ;:2 8I:6 I:6 I��VO�( ���56(+7  �7 )8R(��>07 -  �6�C!���t (

I�(� �+M- ;:2 -I%(:�(  �7I�NOD�( �� �|� ��+! R�!% �� #$!% &'�  �!�  �$W  �7
���56(+7.

:)���( �� �4� �) BY ��( �! �'U Q)�5! #$(F�( (� ��-=�) �HP R(F�- w(� [q! �(� <
1�$0$�5�)`��� ((�) (� Z[OU( #$#��	`O��� BM������Y - I��Y BC��H! �(�W$- ?
/�)$�5j)`��� (�-:A �� (� R=t/�BM�� O��� �I�+0� ��(FW �(�W:�(.

'�
:� � e<?��
$ 
#$!% &'�  �!� ��-=�) �! %�$� ��+!  �:,O! .�,/�'! �� BO�+$� .�+P B) :6�) .( ���#

@H	$(�) S�C� �-� %( ^ �!� BC��H!  ��W I��VO�( &'� �:.?>6 ���!�I:7�_! R(+	
	 ?!(+2 BY �+0�h}$-� �) �(�W� �!�  *�V	�( ?!�6 &'� 6 ��M 8$W <6+� - �$7��

��( .	 ��+! ��h}$�!� �� *�V	�( � :) 8&'� ���(F�( �) BY ��( ��!� *�V	�( < &'� 
:7(+U <7�Y�( BY ����+T	 �� �!( #�� *+4- B) �|� ��+! �$s�) .�2�V	�( �� - ��( BO�+

W <6+� �+M- ;:2 3c� B)$7���!� 8 ��( �O0Y &'� .!-�$! ?!�2 #{�}�5,���M 
6$� �$	 Fh}$! R�_� B,/�'! ��+! B@'5! �� o+]- B) (� �+U ���+') :7� 6 BY$��7 

1- K.Babu Govindha RAJ and Kevin Fleming 
2- A.Karniel  and P. Berliner 
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)+5M�	 �� l�O�= B) -� -"!�0�,/�'! ��+! I�ODW n�!�  H'� �)$�O_ ��(� "�� - :
6$��7 /�06 �( �>2 l�O�= B) �_� -�! K�V	( �/�A #�:O�( .!+�$! ?!�2 #{�� �}
,	$$�!� # 6+� 3Y(�	 &'� W <$7���+') ��(  W <6+� �) ^E�5! BY$7��8I+C�( 
�!� �O0Y &'�  ! R�_� �:57� .+T	 �� Br��5p�I��06 ��^E�5! ��( vG_! 

12 Bc(�! ��6 Z(�E(��D� *�V	�( �� B>�= 3c��	 /- :��(� �(�4 �<6+� B) BM+	 �) 
W$7��).�c�) (�!� �O0Y &'�  :��(� .S-:M B) BM+	 �)�� Z[OU( �� �5$0G	  �!

I%(:�( %( #$!% &'�  �$W�@! �� �5$!%  �7�%( �O0Y ��+T	 ^��E %( I:6 ��-=�) �) BD
\�/\! Bc(�! ���56(+7 I�NOD�( �� BM�� �:6�) .^$4� .�2[E( �+M- .�+P �� %(  �	

�VD0	( d�(�6 ^$4�  �VD0	= &$HT	 ;�X�( -  �(��)��+T	 R�!% �� ��-=�) �4� 8�	
&'�  �!��! (� #$!% :$_G) �+C�) R(+	 .! �,'4 :6 I��6( BY R�5r07$�(:@! Z[OU( R(F

,4(-��!� I:6 BC��H! - !% &'� $( �� - ��( �O0Y #�/� B) <7-J� #$��O�� ;:2 ?�
I%(:�( I�(� B)W$� �!� I:6  +T	 R�!% �� &'� ��(��)� �-� %( �7 ��!=  (�)  ��-=�) 

�+U BY ��( I:6 I��VO�( R=��2  � �'U %( $�D.7�N� �)�?>6 B) �!�( B) R(+	�#
,4(-$�� �$@E�5! BY :�! BY $�!� R(F !% &'� $��� ���= #$@E�5! ��( #�BY :5OD7 

<6+� �) ^C'5!�7 W$7��! 3Y(�O! �( �� :56�)�+T	 #�B5!(� ��7 )+5M �!% -$#�7 
�)�� �$) F$�O_�! #$�!� R(F ! R�_� (� m�U &'� ��:57.
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G 

�"R��Y S:! �-� B)  �VD0	= &$HT	  (�) %�$� ��+!  �7�O!(��� �+M- .�+P ����) -
;�� %( I��VO�( �(F�(Modtran�+6 S�02(  �VD0	= &$HT	 8.

`"I%(:�( ;�X�(  �$W �) R+$��W� ��X�( - �0$1,	 ��@� R(+52 B) B'@� #�:5p �� �5$!%  �7
T	 %( �M(�GO�(  �7�!���+T	  �!� ?�:,	 - ��+.
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