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1. Noise 
2. Ratio Vegetation Index 
3. Normalized Difference Vegetation Index 
4. Corrected Normalized Difference Vegetation Index 
5. Thematic Mapper 
6. Near Infrared 
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   �:F�� +��20       "�! "��� \�%#( �G��6 [�( ) L
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1 ( �
�JJJO 
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"��(    )�� "�! ������! ."��(        �J:F�� fJ�� �G��6 ��G

                                                           
1. Green Herbage Ratio 
2. Biomass 
3. Necromass 
4. Pedoclimatic 
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]	�JJJJ/� JJJJ��
� � :Chenopodiaceae �Compositeae �
Gramineae    �Euphorbiaceae    �Caryophylaceae �

Papilonaceae �Umbelliferae 
 Labiatae .  ���JJJG��6
 �JJJ�/d 
�Astragalus myricanthus 
 Astragalus 

susianus            �J� )J7�� 	�J7
 �J� �J:F�� EF� 	�     ���J!
) �)D�
 y�U� )i�KO I��
��2002.(  

  
2-2- �
�&� ���� ��  

"���          "��� ���J! �-9�F� +�� 	� "��K5�� �	�� ��G    ��JG

)�� ��
 ��! �� ������ 
 ���4� :  
"���  �#JJ:� ���JJ! ���JJ4� ��JJG   �7��6�JJB�( ��JJG

1:25000�#JJ:� I��
�JJ�   	�#JJ� �	���JJ�) �L
� ��JJV
1378 ( ��J� ��   z�J7 ��JG   ��J!)I SE6154(  ��J�&��� �  

)II NE 6154(  )J!���K� �)III NE 6254(�7 �  �J/���
)III SE 6254(    ^�J6 "�JV �J�	$� �)III NW 6254( �

 r	��)III SW 6254 (  z	��#J�,� 
)IV SW 6254 (
        �	�J� ��
�Z( ����G E�UZ( 
 �:F�� ��	�� ���� ��

��57�6 	��d "��K5��.  

  
 �4!1 .	�#� 
 �	��5%� 
 L�U�	��V I�5�� 	� �(�-9�F� �:F�� )�-d��  

  

 L
��1 .[�( �����! �G��6 ��G�  �:F�� 	� "�!  
����� ��	 
�� ����� ��	 
�� 

1 Ast. a.1 +Ast. my.2+ Acan. m.3+ Cou.t.4  11 Ast.my.+ Grasses 

2 Ast. sus.5+ Ast. my+ Ast.spp5+ Cou.t+ Grasses 12 Ast.my.+ Grasses+ Hert.a.9+ Art.a.10 

3 Ast. a+ Ast.spp+ Acan. m 13 Ast.spp+Cou.t.+ Hert.a. 

4 Ast.a+ Ast.sus+ Ast.g+ Acan.m 14 Ast.sus.+ Ast.my.+ Ast.spp+ Cou.t.+ Stip.h. 

5 Ast.my.+ Acan.m+ Cou.t+ Stip.h.7 15 Ast.sus.+ Ast.my.+ cou.t. 

6 Ast.my.+ Ast.spp+ Cou.t. 16 Ast.sus.+ Ast.spp+ Cou.t.+ Grasses+daph.m.11 

7 Ast.my.+ Ast.spp+Cou.t.+ Stip.h. 17 Ast.sus.+ Ast.spp+ Psath. F.12+ Cou.t. 

8 Ast.my.+ Ast.sus.+ Ast.g.8+ Cou.t. 18 Ast.sus.+ Cou.t.+ Grasses 

9 Ast.my.+ Cou.t. 19 Hert.+ Acan.m. 

10 Ast.my.+ Cou.t.+ Stip.h. 20 R.per.13+ Ast.e.14 

'/�� : �)D�
 y�U� )i�KO I��
��2002  
"	��!  ��G1 �( 14n�-�  �6 �� ��5DG ��
 ��G :  

1. Astragalus albispinus, 2. Astragalus myricanthus, 3. Acanthophyllum microcephalum, 4. Cousinia tenuiramula, 5. Astragalus 
susianus, 6. Astragalus spp, 7. Stipa hohenackeriana, 8. Astragalus gossypinus, 9. Hertia angustifolia, 10. Artemisia aucheri,  
11. Daphne mucronata, 12. Psathyrostachys fragilis, 13. Rhamnus persica, 14. Astragalus echidnaeformis 
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"���  "	��G�JJ� ��JJGC LISS-III1-IRS ]	�JJd �JJ� 
  Y�4K(5/23  �� Q���� �5� 28 ��	
& 2008  �J� q��F� 

9 )#�/��	� 1387	��V ���! 
   )�� ����)L
��2.(  
"��� �	�JJ� 	� �JJ�� ��JJG 	� �JJ� �JJ! hJJ!�� ���

Y��$�            "	��G�J� ��
�ZJ( )J!���� 
� sJB I��
 +��(   ��
'��   ����6 �	
& . "��� +��   ]	�/� �G    "��� 
� ���     ��JG30 

 ����� �O�
               �JM� 	� �J� �7��ZJ( ]	�JR �J� �� �	����
 [�( +57�6     ���! _�%5�� �G��6 ��G.      ��J-�� �� ���( �� 

�DJJJ4�B   "��*�JJJ� 	� �JJJGLISS-III  L��JJJ-� �JJJ� 
5/23�5/23       �J���� ��G�JO�
 ��-�� �)�� �5�     �	���J�
5/70�5/70   �5� )9 �D4�B  ( ����6 +��-( .   	�JM�� ��

     ����� f*O hG�� 
 	�� )9���       
� ��O�
 �G 	� �	����
12 ]�JJB 2�5/1 ��JJ5� ) a�JJ�*� 	�360]�JJB  (
5��   �J���6 "��K)  �4J!2 .(     �J� )J�� E�JN�( �J� �
`

     �D4�B Y� +57�6 �M� 	� ������ |	�� ����G 	� l`��-�
   "
��J�� ���� ��K��   ��J�6         ��J� �J� "��J�G ����J�� ��JG

        �J���G ��R� ]��,�� �0 ���
 �)�� ��`�� )�-Fd1 
       �D4�B @
	� ��ep( )U( �D4�B Y� @
	� ��
�Z(   ��G

  �� 	��d 	
�*�  ���6 .����� �� +��        l�7�JR 	�J�-� �4��� ���
     ����*� ����6 	��d �D4�B Y� @
	�     �DJ4�B 
� ��    �JG

     
� �-��� ���! ��3�3   �D4�B 5/23      ��J-�� �J� ��5� 
5/70�5/70       ����� �O�
 Y� I���� �� )�� �5�   �	����

 ����6 _�%5�� .      �O�
 I�! \%#� 
� sB�����   �	����
5/70�5/70       ����� �O�
 Y� I���� �� )�� �5�   �	����

����6 _�%5��.  
    �JJ���� �JJO�
 I�JJ! \%#JJ� 
� sJJB  �	���JJ�

5/70�5/70    �� I& ���� 	� ��5�    �7��ZJ( ]	�R12 
    ]�JB ���J� �U�     �J���� ��JG         
 �J! \%#J� �	���J�

 '�� ]���0�     ��! �	
&10    I��J���/�9�� ���J� ]�JB 
 
� 
 �]`��JJ-�12 �JJ���� �JJO�
 �JJ��� ]�JJB   �	���JJ�

  ]���0�2        �*�J�	�/5�� ���J� �7��Z( ]	�R �� ]�B 
��57�6 	��d "��K5�� �	�� ]`��-�.  

  I�����6 ��9�( I�$��2 +�B �   �K,� I�6��3  �(�� 
    �JG4 
         �J���6 �	
&�� +�
�( 
 'Fd @
	 
� "��K5�� �� .  	�  +J��

            ��J7 HDJO�� ]�JB �G ���� 	� ����� I�G��6 @
	
     +��
 EF� 
� �#�
	)  +�B 
 I�����6   �K,� I�6�� (  �J�
     ���& �	�� L�� �!	)�(��  �G ( ����6 'Fd .�����    sB �G

        |I

 
 ���! +�
�( �U� 	� �,R�7�� )!���� 
�   ���& |�( 
 ����6 )!����� .�����          �J:5�� "��#J���
& �J� s�� �G

  ��N 
 ���!           )J�� �J� �#J�
	 ��7 �G ���� �4#� H
           Y#J� ��9�( I�$�� ��4#� H��N 
� "��K5�� �� 
 ��&

   ��7 
� Y� �G             Y#J� �J�9�( )J���� 	� 
 �#J�
	 ��G
��& )�� �� �:F��.  

  

 L
��2 ."��� 
 "	��G�� ]��R�Z� "	��G�� ��G �� IRS LISS-III 1234  
 ���
��� 
��  :IRS-1C 

����� ����	 ����  :m  5/23 
����	 ���� :24���   

���	�� � ��	�� ����	 :1994  � km 817  

��!"!# 
�� :LISS-III 
��
$	 %�& '����(  :km 141 � �)��  

km 148 '��( SWIR   
'�*�
���� ����	 ����    :bit  7      

����   +�,�!-���*�.� ;�, <!���)mμ(  ?��� <!��� ��
�� '��  
LISS259/0 -52/0  177-36  
LISS3  68/0 -62/0  186 -20  
LISS4  86/0 -77/0  149-49  
LISS5  70/1 -55/1  111-35  

           '/�� : ���� 
 
�	�c�	2006  
                                                           
1. Geometric correction 
2. Grasses 
3. Forbs 
4. Bushes 
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 ���d	 @
	�1  �DJ4�B          �J� Q�J��� ��JG12   ]�JB 
�JJ����  "	��G�JJ� ��
�ZJJ( 	� �	���JJ�   
� "��K5JJ�� �JJ� ��

  +��-( ����7��w� ]�Z5%�    �5�� �� "�! )�-d�� "�    _�J�
���JJ��2�JJ���6 +�JJ�-(  . +�JJ� 
�12 �JJO�
 �JJG |]�JJB 

�����    ��	����2  �� ]�B          
 �J! _�J%5�� �7��Z( ]	�R
       )J7�6 	��Jd "��K5�� �	�� �*��	�/5�� ���� .  +����J��

"���     @
	� 
 ������ ��G   �� Q���� ���d	 ��G10 ]�B 
�����       "��� +������ 
 �! �/��U� �	����    
 ����J�� ��G

�@
	    ���d	 ��G2 �*��	�/5�� ���� $�� H%5�� ]�B 
�� )7	 	��.  

  

  
 �4!2 .����� ����� �O�
 
� �� ]�B h����B 
 �	����  ���� 	� �G

����� �O�
 �	����  
  

2-3-������� 
,��4� 0���
5  ��  
      "	��G�� ��
�Z( I��� ��� �� ���( �� �    ��
�ZJ( @
���B �
      �5D%� 	� �����6 ��*�� h%� 
� 	�     ]�U�UZJ( ��J6 +

           j�J4-�� �J� �G�J��� ]���0� 
 ����6 ��*�� ��5�����	
���JJ! ���JJ/( .@
	� 
� n�JJR "��K5JJ��  ���JJd	 ��JJG

�D4�B         \��J! ��4#J( ���J� �JG        ���J� �G�J�6 ��JG
��	��               Q�J:� �DJ��:� 
 ���ZJ( YJ� �J��� �K�� ��G

   � ���Z( Y� P,5%��    �� )��K� �K�� ]	�R     �J9
 ���
 �/��U� ����    	�B ��� ��G        YJ�� �J� �G�J�6 ��JG�5��

\��!             j�J4-�� �J� ��J� ��G�J��� ���/( ��G��6 ��G
  �	
�N)�� .  @
	� ���/( ����    j�J4-�� �� ���d	 ��G

  '#-#( I�$�� ��5��3        �J��� �JG y��( �57��	� )L� (  �J�
       "	��J! �J9��-� 
� "��K5��1      �J! �/J��U� )   
 ��DJ,�9

 �I�	�4�G2004.(  
 �F��	)1(  

max min
cal cal min min

cal max cal  min

L L .(Q Q ) L L
Q Q

� �
� �

� ��
� � 	
 �

�� 

  

�9��-� +�� 	� :  
maxL � :   �JJ� �JJ� )JJ�� �-#JJ-#( I�$JJ��cal  maxQ 

 �	�� ):��F�(m .sr. m)�2.  
minL � :   �JJ� �JJ� )JJ�� �-#JJ-#( I�$JJ��cal  minQ 

	�� ):��F� �)m .sr. m�2.(  
cal  maxQ  
cal  minQ   ]	�/� H�(�( ��       
 �}���O 
� ���

   �D4�B ���d	 @
	� �d��O       �J� I�����/�9�� ����G �G
  �� q��F� H�(�(           '#J-#( I�$J�� �d��O 
 �}���O �� ���

)/e �� "�! "��*�� �,��
.  
calQ :���Z( ��� fd	123  

     '#-#( 	��:� �/��U� ��(L )�     �F��	 Y�� �� )1 (
   j�4-�� I�$�� �/��U� I�4��4 p( )�  �	�� ���
  .  �JF��	

)2(      �� I�#� �	 j�4-�� �/��U� "�U�      �JG�)   
 ��DJ,�9
 �I�	�4�G2004:(  

 �F��	)2 (  p
sun

L .d
E .COS

�
�

�

�
�

�

2

  

�9��-� +�� 	�:  
p� :�j�4-�� I�$��  

L� : '#-#( I�$��)m .sr. m�2(�  
d : ��!	�� �( +��
 �,R�7)���*� �O�
(�  

sunE � :I�$JJ��  �� '#JJ-#(���JJ!		�  
� t	�JJ� 
��KD�(�  
� : ��JJ�� yJJ� 
� ��JJ!	�� h��JJ( n��JJU�� �JJ�
�


)��	�( 
 ��  
� : L��-�14/3)�� .  

       
� ��
�ZJ( ����G E�UZ( ����16     L�J5�� �JF:� 
����
5    �#:� Y�� �� ��       �7��6�JB�( ��G1:25000  
 

    #J� ����� )�-d�� ������      �J! "��K5J�� ����J! \% .
 ��F� I�$��6 RMSe    ��G E�UZJ( ����  J�   ��
�ZJ( �

 �����008/0��� �D4�B .  

                                                           
1. Digital Value 
2. Global Positioning System 
3. Radiation 
4. Reflectance 
5. Ground control point 
6. Root Mean Square error 
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 L
��3 .\��! �-9�F� �	�� �G��6 ��G  

����	 
���  
�����  ����

NormalizedDifferenceVegetation Index (NDVI) (NIR – RED) / (NIR + RED) Rouse et al. (1974) 

Green Normalized Difference Vegetation Index 
(GNDVI)  (NIR-GREEN)/(NER+GREEN) Gitelson et al. (1996)

Ratio Vegetation Index (RVI) NIR/RED Jordan (1969)

Perpendicular Vegetation Index (PVI) (NIR-a×RED-b)/�(a2+1)
Richardson and 
Wiegand (1977)

Normalized Ratio Vegetation Index (NRVI) (RVI-1)/(RVI+1) Baret and Guyot (1991)
Weighted Difference Vegetation Index (WDVI) NIR-� RED Clevers (1988)
Transformed Soil Adjusted Vegetation Index 
(TSAVI)

a× (NIR-a×RED-b)/a×NIR+RED-ab Baret et al (1989)

Soil Adjusted Vegetation Index (SAVI) [(NIR – R)/(NIR + R + 0.5)] × 1.5 Huete (1988)
Optimized Soil-Adjusted Vegetation Index 
(OSAVI)

(NIR-RED)/(NIR+RED+0.16) Rondeaux et al. (1996)

Modified Soil Adjusted Vegetation Index 
(MSAVI2)

0.5×((2× (NIR+1)) - (((2×NIR)+1)2 - 8× 
(NIR-red))0.5)

Qi et al. (1994)

Infrared Percentage Vegetation Index (IPVI) NIR/(NIR+RED) Crippen (1990)
 Infrared Index (IR) (NIR-MIR)/(NIR+MIR) Arzani (2002)

Transformed Vegetation Index (TVI) 0.5[120(R750-R550)-200(R670+R550)] Broge and Leblanc 
(2000)

Modified Second Triangular Vegetation Index 
(MTVI2)

1.5×[1.2× (NIR-G)-2.5× (R-G)]/[(2× NIR 
+1)0.5-(6×NIR-5×�RED)-0.5]0.5 Haboudane et al. (2004)

Reflectance Absorbtion Index (RA) NIR/(RED+MIR) Arzani (2002)
Modified Normalized Difference Vegetation 
Index (MNDVI)

(NIR-(1.2×RED)/(NIR+RED) Arzani (2002)

Middle Infrared Vegetation Index (MIRV2) (MIR-RED)/(MIR+RED) Arzani (2002)
Difference Vegetation Index (DVI) NIR-RED Tucker (1979)
Renormalized Difference Vegetation Index 
(RDVI)

(NIR-RED)/�(NIR+RED)
Roujean and Breon 
(1995)

Nonlinear Vegetation Index (NLI) (NIR2 - RED) / (NIR2 + RED) Goel and Qin (1994)
Modified Simple Ratio (MSR) (NIR/RED-1)/ �(NIR/RED+1) Chen (1996)
Greenness Index (GI) NIR/GREEN-1 Gitelson et al. (2004)
Moisture Stress Index (MSI) MIR/NIR Rock et al. (1986)

  
2-4-78�9 �;	���  <���= ���1  

          
� �-(�� I�G��6 ��4,�� 
 ��9�( �� Q���� ]�-9�F� 	�
\��! )�� "�! "��K5�� ���-5� �G��6 ��G . _�%5��

       j�DO 
� �:F�� �G ���� H���� �G��6 \��!    +��J(
   �� "���!�� 	�� �O���  ��! .    	�JM�� �J� �-9�F� +�� 	�

��       \��J! 
� �G�J�6 ��9�( �5��	�B �	
&       
 L�J�-� ��JG
 �o�	� b��	             "��K5J�� PJ,5%� I���#JG
vB ��J� 
� "�J!

����6 .  L
��3   ]`��-� 23       I�#J� �	 �G�J�6 \��! 
��  ��57�6 	��d ����
	� �	�� �-9�F� +�� 	� �� �G�.  

  
2-5-����? ���@���A? 1  

   "��� )�,��d ��	�� ����   "	��G�� ��G   �� ��    	�M�� �	
&��

                                                           
1. Vegetation Indices 
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     "��� +�� ��5D/�G s��(�� ��5�� ���9�(      �J� �J�9�( ��JG
\��!         _�J%5�� �J� s�J� 
 �J! �/J��U� �G��6 ��G
\��!         HJ���� ���5DJ/�G H��N +��(`�� �� �G    +��J(

L��           YJ�� �� ��9�( 	�5��7 �	
&�� ���� ������6	 ��G
\��!    �! ��4#( �G��6  ."���      ��9�( ���! ��9�( ��G

 _�7 �I�����6    �G +�B ��    �(�� ��K,� I�6��    ��9�( 
 �G   �� 
     \��! 
 �5D��
 ��w5� I���� ��     I��J�� �J� �G��6 ��G

��57�6 	��d �G�� 	� �:5D� ��w5�.  
�*��	�/5�� L��  �G    s���	�
 �/��U� ��  hG��   �57��1 

)RV (   +��%( ��F� +������ 
2) MEE) (�F��	    ��G3 
 
4 (���! ��*��.  

  

 �F��	)3(  i i

i

*N
(x ) (x )

i (x )

Z Z
RV

N �

� ��� �� � � ��� �� �
�

2

1

1  
  

 �F��	)4 (  
i

N
*

(xi) (x )
i

MEE (Z Z )
N �

� � ��
1

1  

    ]`��-� +�� 	�(xi)Z  �*
(xi)Z  �(xi)�   
 N   H�(�( �� 

]	�/�     "
���� ��w5� 
� ���  ���6        n��JU�� ��J���%( �"�J!
  "
���� ����:� 	��-�  ���6     ��J-( 
 "�!  �JG��w5� � .  	��J:�

RV       	��:� 
 Y� Y��$� ���� MEE       I�J4�� �JO �( ���� 
 �!�� YV��) �	��9
� 
 �5D�
1990.(  

  
3-B�
 � C,��A   
3-1-"����&= �����   

 L
�JJJ�4  	� �	 I�JJJG��6 Y#JJJ� I

 16 ]�JJJB 
�����    �� I�#� �	����  �G� .   I�B �� �	��& �R��   ��G

)!����         "�J! "�	
& 	��AJ� L
�J� 	� $J�� "�! )J��  .
I��G     �� �MO�� �� 	�0     Q�J��� +������ +��(`�� ��!

   �(�� Y#� I

 ��    +���B 
 �G        �J� Q�J��� +������ +��(
+�B I�G��6 Y#� I

 )�� �K,� ^��.  

  

  
 L
��4 .����� b��5� I�B 
� ����-( �	���� ����� ��G I�B �� �	��& ]��R�Z� 
 �	���� ����� ��G �	���� "�!12  

   ��� ���)g(       ��� ���)g(    ��� �����  ������	  !"� �#$% &'�  
*+�  ��� �����  ������	  !"� �#$% &'�  
*+�  
1  4/28  8/4  50/47  9  27/14  46/2  35/38  

2  03/22  21/2  69/40  10  05/20  95/8  31/30  

3  70/35  13/9  75/25  11  60/29  28/29  33/35  

4  22/33  87/5  59/32  12  19/41  94/12  32/30  

5  29/24  87/12  75/25  13  28/26  37/1  91/69  

6  98/48  80/1  63/23  14  11/11  11/6  41/71  

7  19/12  39/5  16/32  15  52/29  76/5  98/53  

8  30/11  36/3  80/44  16  84/12  83/5  61/36  

�AB��C  98/48  28/29  41/71  ���D� E��F��  50/11  97/6  32/14  

G���C  10/3  36/1  63/23  H�I����  24/20  39/7  35/41  

 �J��KB)Kurtosis(  25/0-  1/4  32/0-  �I.
L)Skewness(  56/0  07/2  87/0  

                                                           
1. Reduced Variance 
2. Mean Estimation Error 
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 �4JJ!3\��JJ!   ��5DJJ/�G �JJ� �	 �G�JJ�6 ��JJG
��-�    �	��)      
� �J5�� EF� 	�01/0  �JR	�  (    �J�9�( �J�

      �� I�#� ���-R H�(�( �� ��	�� I�����6  �G� .   +�J� 
�
 \��! +��     \��! ��G1DVI   \��! 
 +��(`��   2PVI 

+��5��     �J�-� ��5DJ/�G H��N          I�#J� ��J� 
� �	 	��
��  ��G� .       \��J! ��5DJ/�G H��JN q,F� 	�d    ��JG

3MSI 
 4MSAVI2  	��JJd "�JJ!��� �JJO 
� +�JJ� $JJ�� 
��  ����6 .      \��J! ��Jd l�5/DJ� ��5D/�G      ����#J� �JG

+��%( I�4�� ��9�(  )�� �!	 �Z7 ���5�� 	� I�����6.  
        \��J! )J��G� �� ���( ��      L�J��� ]
�JK( �G�J�6

)NDVI (             $J�� I����J�6 �J�9�( �J� \��J! +J�� �F��	
   �! ��	��)  �4!4 .( I�J�G         �4J! �J� 	�J04   I�#J� 

��              �J� I�JG��6 
� �5J�� +�� ��9�( +��%( I�4�� ��G�
      ��J�
 �JF� I����6	 ]`��-� Y�� �	�� .    ��J�
 �J�

    ��& L�� �4���1386     �J� _�DU� Y#� �9��     ���J!
    	�� I�$�� I��G �� �9
    �5DJ���( I�����6 L
�� �6��    �J��

     "��*�J� 
 ��J!�� �5J!�� ��9�( 
 �!	 �Z7 ���5�� 	�
IRS +JJ�� �JJ�9�( +�JJ� )JJ�� �5DJJ���(   
 I�JJG��6 �JJ��6

h!�B      ��! �o�d $���( ���� ��G .   �F��	 
�)5 (   �#J:� 

NDVI        �-9�F� �	�� �:F�� ���� I�����6 ��9�( I�$�� 

 ����6 �	
&��) �4!5 .(  
 �F��	)5(  y / x /    R /� � �23 55 377 21 0 46  

 �JJ9��-� +JJ�� 	�x 
 y \��JJ! 	��JJ:� HJJ�(�( �JJ� 
NDVI  	�JJ54G �JJ� ��6�JJ,�� HDJJO�� �JJ�9�( I�$JJ�� 
 
��5DG. \��!     ��GMEE   
 RV      �JF��	 ���J� )5 (  �J�

 �JJ���� HJJ�(�(13/0 
 63/0I�#JJ� �JJ� ��5DJJG   "�JJ�G�
\��JJ! ���JJ���(  �G�JJ�6 NDVI �JJ�9�( �	
&�JJ� ���JJ� 

 )�� I�����6 . �9 I���    I�	�4�G 
 S�)1998 (  H��JN
 ��5D/�G679/0��,���6 $/� ��4,�� I�$�� +�� �	   �G
 \��JJ! 
NDVI �JJ���� @	�$JJ6 . 
 SJJ��9 +�JJ�c�G
 I�	�JJ4�G)2010 ( "��� 
� "��K5JJ�� �JJ�   "	��G�JJ� ��JJG

MODIS   \��! NOVI     +�V 
� �:0��� ��G��,���6
 ��5DJJ/�G H��JJN 
 �JJ���� �/JJ��U� �	51/0 +�JJ� �	 

 \��JJ!NDVI� 
    I����JJ�6 ����JJG hJJ%� s��JJ�
��   ���	
& )�� .          �J� �J���� @	�$J6 I���#JG
vB +J��

  H��N51/0            I��J5� �J� )DJG L�J/d �	�J� ��JO 	� 
�����           )�7�i 
 +��-( �	 �:F�� I�����6 s���� I& j

��� \%#� �	 �:F�� ����.  
  

  
 �4!3 .\��! 
 I�����6 ��9�( ��5D/�G H��N ����:� �G��6 ��G1234  

                                                           
1. Difference Vegetation Index 
2. Perpendicular Vegetation Index 
3. Moisture Vegetation Index 
4. Modified Adjusted Vegetation Index 
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 �4!4 .�	 \��! 
 I�����6 ��9�( +�� �F�NDVI  

  

  
 �4!5 .���B  �F��	 Y�� �� I�����6 ��9�( I�$�� ����)5 ( 
NDVI  

  
  �4!5  �� I�#�          	� I����J�6 ��9�( I�$�� �� �G�

     ��!�O q0��� 
� �(`�� ��$��� q0���   )�� �� .  	� �5/9�
   �:F�� �!��O) ��! 	� (        �J� �J� �J�	�� ��J�
 ��	�$�

    \�Z%( ���6 )#��57��    ����� 
 ���      	� �J�9�( �	����
)�� "�#� ��*�� ���&.  
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3-2-        D

 ��5 "����= � "����&= ����� E��F� 
<�)G  

  
 I����JJ�6 �JJ�9�( I�$JJ�� a�JJ�*� ��5DJJ/�G �JJF��	
 +�B I�G��6       \��J! �J� �K,� ^��        �	�J� �G�J�6 ��JG

  )7�6 	��d ��	�� .  �4!6  \��! "
�6       �	 �G�J�6 ��G
    �9�( I�$�� a��*� �� ��    +�B I�G��6 
 I�����6 �    ^�J�
    �J�-� ��5DJ/�G �K,�       
� �J5�� EFJ� 	� �	��01/0 

�� I�#� ���	�� �G�.  
      I�Jc�G J I�JG��6 
� "
�J6 
� +J�� ��9�( a��*�

   �J� �	 ��5D/�G H��N +��(`�� J I�����6 ��9�( I�$��
  \��!DVI        \��! �� �	 ��5D/�G H��N +��5�� 
 

PVI   5D/�G H���N q,F� 	�d 
 ��	�� \��! ��   ��JG
2MSAVI   
 MSI        �J� 	��Jd �O 
� +�� +��    �J���6 .  �J�

     ��-� 
 I��� ��d �� ���(      ���5D/�G H���N I��� 	��
 \��! ��,�    "��� I�#� ��G      �4! 	� "�!6  �� �	     I��J(

        �J� �G�J�6 "
�6 
� +�� a��*� ��9�( +��%( ����   	�J�
���.  

  

  
 �4!6 .I�����6 ��9�( a��*� ��5D/�G H��N ����:�+�B I�G��6 J  \��! 
 �K,� ^�� �G��6 ��G  

  

  
 �4!7 .+�B I�G��6 
 I�����6 ��9�( a��*� +�� �F��	  \��! 
 �K,� ^��NDVI  



"���(�� � �&,�� -.	� 

 � ��� �� ��	
GIS� ���
  
 ��
��
 � ����� ����� �  ������1390   

74 

        \��J! I��� L
��5� �� ���( ��NDVI    ��J�
 
 
     ��9�( a��*� 
 \��! +�� +�� ��d l�5/D� ��5D/�G

   +�B I�G��6 
 I�����6        I��J��6	 �J9��-� ��K,� ^��
   ���& �F�   �4! 	�7      )J�� "�J! "��� I�#�  .  �J9��-�


� )�� ]	�/� ��w5� 
� +�� +�� �F� I����6	:  
  

 �F��	)6(  y / x /� �4 2856 452 34 R /�2 0 49  
  

    �9��-� +�� 	�y       I�JG��6 
 I�����6 ��9�( a��*� 
+JJ�B  
 �JJK,� ^�JJ�x \��JJ! 	��JJ:� NDVI)JJ��  .

\��!    s���	�
 �*��	�/5�� ��G L$�(      �J57��)RV ( 

    +��%( ��F� +������)MEE (      �J� ��J7 �9��-� ����

   ����� H�(�(629/0   
 351/0- )��  .      �JF��	 YJ�� �J�
)6 ( \��! 
  NDVI ���B         
� +J�� ��9�( I�$�� �����

     �! ��*�� I�G��6 "
�6)  �4!8 .( �� �MO��    �� ��!
   
� h�JJ� �JJ�9�( ����JJ:�40  	� 	�JJ54G 	� ��6�JJ,��   

  

h%�   � ��G    ��J!�O 	� �J�9�( I�$J�� +��5�� 
 �$��
�	�� ���
 �:F��.  

         "
�J6 �� ��9�( a��*� �	
&�� I�4�� ��	�� ����
   +�B �I�����6 ����� I�G��6        �J(�� 
 �JK,� I�J6��    �JG

    \��! 
 ���& ��5D/�G �F��	        �/J��U� �G�J�6 ��JG
���! .��G    \��! 
� Y�           
� �J5�� EFJ� 	� �JG01/0 
��-�   �4! 
 ��5D�� 	��9I& \��! 
� "
�6    �	 ���JG

    
� �5�� EF� 	� ��05/0��-�   �J� I�#� ��	��  �JG� .
  \��!NDVI       �J�-� ��5DJ/�G I�$J�� +��(`��    	��

               q,F�	�Jd �J5/9� 
 �	�� �J� �J�9�( I�$J�� �� �	 )/}�
   \��! ��5D/�G H��NMSI )J�� H��N +��(`��  .

  �4!10          \��J! 
 �J� ��9�( I�$�� �F��	 NDVI  �	 
�� I�#� � ��G��F��	 �  )�� �F� ��) �F��	)7 .((  

 �F��	)7(  
  y / x /    R /� � �23 1223 280 71 0 1585  

  
 �4!8 .���B +�B I�G��6 
 I�����6 ��9�( a��*� ����  \��! 
 �K,� ^��NDVI  
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 �4!9 .\��! 
 I�G��6 �� ��9�( ��5D/�G H���N ����:��G��6 ��G  

  

  
 �4!10 .�! 
 I�G��6 �� ��9�( a��*� +�� �F��	 \�NDVI  

  
  �F��	 	�)7( �x    �G�J�6 \��J! @
	� NDVI 
 y 

   �JJ�  ��JJ�9�( I�$JJ��) 	�JJ54G 	� ��6�JJ,�� ()JJ�� .
\��!       ]	�J/� L�J� �*��	�/5�� ��G       s��J�	�
 
� �J��

L$�(    �57��)RV ((     +��%( ��F� +������ 
)MEE ( ��
    ����� H�(�( ��63/0   
 50/0 )��  .     I��� `�� �� ���( ��

    ��F� +������ �/D�   �� �M� �� +��%(      ��J� �� ��	

         �� ��	�� ���
 �� ��9�( +��%( ���� ��5#�� )�-Fd
��      "
���� ��F� ),� �� ����(       �J(�� �J�9�( ��J�6     	� �JG

             �J�9�( �J� �DJ��:� 	� �(�� ��9�( ���
 ��!�� �Z7 a
�!
          +�J�G 
 )�� r��� 	��D� I�����6 ��M� ���� I�G��6

 "��*�JJ� ~�JJ-� 	� �JJ5�� $JJ�� �ZJJ5%� 	��JJ:� 	��JJd 
��  ���6 .    ������� 
 s�	�9)2004 (   +��/( H��N21/0 
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           \��J! Y�� �� "��
 "��( �	
&�� uF��	 	� �	Green-

NDVI  ����� @	�$6  .  �4!11 ���B      ��9�( I�$�� ����
        �� I�#� �	 �-9�F� �	�� I�G��6 "
�6 �� a��*�    �JG�

     �F��	 Y�� �� ��)7 ()�� "�! ���( . I�J�G    �J� 	�J0
  �4!11  �� I�#�         a�J�*� ��9�( I�$�� +��5#�� ��G�

   ����� 	� �-(�� I�G��6        
 �	�� ���
 �:F�� �,��� ��G
  )�Dd $� ��          ]�k )#� ��
 �� ��!�O �O��� 
� ���G

�57	              ��J!�O �O��J� 	� �ZJ7 ���J5�� 	� �J�9�( ����   ��
�	�� 	��d +���B.  

  +�B I�G��6 ��9�(      �JK,� ^�J�) _	�J7  �JG ( �J�   	�J0
  ��G �� �:5D�     
� Y�\��!         ��J�	�� �	�� �G��6 ��G

 ��-� ��5D/�G    ���� I�#� �	�� .     +���JB �J�9�( l`��5O�
               )J�9�-7 
 �J!	 �ZJ7 ���J5�� 	� I�JG��6 
� "
�6 +��

   "
���� �� ���& $5���57       �J���5� "��*�� �� )�� "��/� ��
   ��� )/e �	 I& . �(�� ��9�(       �J� $J�� �JG        �J� �:5DJ� 	�J0

 \��JJ!1GNDVI)/DJJ� 
   ��JJGLISS / LISS2 4 
 
LISS / LISS2 5�JJ�-� ��5DJJ/�G   �	��(P / )�0 05 �	 

�� I�#� �G�.  
  

  
 �4!11 . \��! Y�� �� I�G��6 �� ��9�( a��*� �	
&�� 

NDVI  
           �	�J� 	� l�R�ZJ� ��5DJ/�G H���JN I��� +���B

   �(�� ��9�( I�$�� �	
&��       +J�B I�JG��6 
 �G    � ^�J�  �JK,
��  I��G J �:5D� 	�0       L�J�5O� �J� J �J! �J�� �� 	�0

       ���$/J� �J!	 hG�� ),� �� ��d         
� "
�J6 
� +J�� ��

       )J�� "��� 	��� �Z7 a
�! 	� I�G��6 .     �J���
 +J�� 	�
    �,��	�� 
 )��!�)2001 ( ]�-9�F� 
�       q0�J�� 	� I�J!

��7            ��J�
 _�(
�� ),� �� �� ����� @	�$6 Y#� "��-9�
 sB r��     ���JN ��J���
        +J�� 	� I�JG��6 ��5DJ/�G H

  )�� +���B q0��� .    I�	�4�G 
 $(��6)1982 (   �B 	� $��
]�-9�F�           �J���� @	�$J6 ��9��5�� Y#� q0��� 	� I�!

     ���� 
 Y#� q0��� 	� ��         
 "�J����B �J�9� �� Y#�
 �9����V I�G��6 ^�� EF� �\��! I�$�� I��� +���B

�	��� Y��$� $��d I
��� ��O�� 	� ��`�� _�(
���.  
\��! �I�����6 ��9�( ����  ��5D/�G �G��6 ��G

   �� I�#� ��`�� l�5/D�  ��G� .      )J�� +4�� ��� +�� ��9�
 ���$/� �!	              �ZJ7 ���J5�� 	� I�JG��6 
� "
�J6 +�� ��

          �J!�� "�J! "��� z	 �	��� @	�� ��V ��ep( )U( �!	 .
             I�JG��6 
� "
�J6 +J�� �`�J� l�5/DJ� �$5���57 )�9�-7

    -7 +�� )/e �� �*�� �� )�9�      )J�� "�! "��*�� �,��
 .
     ����� I�G��6 
� "
�6 +�� +��c�G      ��J5�� Y#� ��G

             �J� �J��& )J/e ���J� ��J5�� )J�O�$� 
 ��	��    �,�J�

�	�� ��JJ�
 "��*�JJ� .  
 SJJ�` I�JJ�� �JJ���
 +JJ�� 	�

  I�	�4�G)1998 (       ��G��,J���6 	� �� �(�:�:U( 
� $��
            \��J! �J� �J���� @	�$J6 ����� ��*�� +�VNDVI 

D/�G          [J�( �
�J( �J7�,� ��9�( �� ��`�� l�5/D� ��5    ��JG
  �	�� �G��,���6 P,5%� .   �� I�#� �-9�F� +��      �J� �JG�

         YJ��$� $J��d I
��� ���� �� "
��)NIR(     I
��J� �J��� �
   ����� $��d)MIR (         
� �J��� �J�9�( �	
&�J� ������( $��

      �J(�� �J�M� I�JG��6 "
�6     �	�� �	 �JG .     I�	�J4�G 
 �J���
)1996 ( I�	�� 
    I�D���,�
 
 )1985 (     )J��G� �J� $��

   �9����V I�G��6 ��9�( �	
&�� 	� ����� $��d I
��� ����
"�JJ�
	
 �JJ��p( �JJ��. �JJ,� 	�JJ0 �JJ� �JJ-9�F� +JJ�� b��JJ5� 

I�#�    "��� ������( "��G�     "	��G�� ��GIRS     �	
&�J� ���J� 
 �J��� 
 Y#� y���! 	� I�G��6 ��9�(     J )J�� Y#J�

I��G          �9�DJ4#� y���J! 	� �� 	�01386    	� �J:F�� 
          "��� �	
&�� �	 '(��� ��9�( �/���� )d� �� �Z7 ���5��

)�� .            �J� Q�J��� �J�	�� �	�� ��
�Z( �4��� �� ���( ��
    J I�JJ�
 )JJ!A6 �JJ� 
 )JJ�� "�JJ� )#JJ�/��	� ���JJ5��
    @�5DJJ6 �G�JJ�6 hJJ!�B J "�JJ������ 	� l�R�ZJJ%�
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 �� ��5#��    �� ����#�B �����       "������� �0 	� �� ��!
  D��( ���
� 
         �J:F�� 	� ��5#J�� �G��6 h!�B �� I�5

   "	��G�� ��
�Z( ��	�� ���
    ��IRS       	��Jd ���J�
	� �	�J� 
����6.  
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