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|W`_"0 7�G;A  O \ABA+_P 71_"L0 e+_( !_2 0A#
H#A# g4K1><8A.UL0 %_2 L 7_->+? +_r8 \A b4> 3"A

t4-_/ Q4-_/L *A0A# H<_@ g"<-> *0^GD!( 0!Ed
Q__;A)Saeedfar, 2005 Borhani et al., 2010(

)wL<.1.(
 Bromus tomentallus)7->+? b4>:(0# b_4> 3_"A

t:f =aALL #0A# 0A+_a �+_a Q_S!6 0# %_D Q_;A 0A\
%8^P0!45_2 78ALA+(  O 0# %S!;<Cd L %S!; c" *!$

L #L<_Y? l0^_F %_2 M_48  �^�P �8^P L <80A# *#!"\
7? H<"#  O 0# H<CDA+W#^@.7->+? +r8 \A b4> 3"A

4-/L 0##0A# 0A+a j;^G? Q.1

 Astragalus spp-Daphne mucronata)b____4>
7->+?:(%>^2 e+( !2  �^�P A0  O kS!�  !$!4PM48 L *A

%uG[0# 71"L0 e+( !2 %C(A#7? g4K1> *A<C$#.0#
%8^P 7$!4P b4> 3"ABA+P *!$s_$ %S!_; c" *!$
7_? H<_"# 0^(L %2#^_@.H0!_@A b_4>34_2 0# H<_@

 L+27P#\*!$t4-_/  O Q4-/L L #0A# 0A+a  0!?
Q;A.

 Astragalus spp-Scariola orientalis)b____4>
7->+?:(%>^2 �8^P b4> 3"A kS!�  !$!4PL  ^_P *A

3_EW !" n0^( %8^P 34Cu&$71_6L *^$!_D �+_2
Q;A.%_8^P 7_8ALA+( 0^DV_? 7$!4P b4> 0#7$!_4P

7"A+Y_F +ICD)Gundelia tournefortii(#!_"\ M_48
Q;A.k_"+N> g_4S# %_2 b_4> 3_"A0# #!_"\ 7P<_@

%TJ' t4-/ 0!452 Q4-/L<"#+P *<C2.
 Quercus brantii)7_:IC. b4>:(3_"A k_S!� %_8^P

7_? g4K1> Q[0# 71"L0 e+( !2 �^:2 A0 b4><_$#
%8^P  O n^K@A +"\ 0# %D0^_(L %_2 %S!_; c_" *!$

7? Q(!"#^@.%8^P#L<_Y? l0^_F %2 M48  ^P *!$
 O 0#7? Q(!"*L0 +2 s$ �!T8 \A 7[+2 0# L <8^@

e!P^G�"+D \A 7&DA+G? `@^W i![ �9;#^_.L !_$
<80A#.

1. Floristic-Physiognomic
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wL<.1.b4> Q4-/L 344->g"<-> H0^GD!( 0!Ed UL0 B!;A+2 7->+? *!$H<@
$2BUA"5*"2E:, VRIW"!Q"5"2< '(,;"# A -2.('5"2< X2OJ7'5"2< =#>0'5"2< 627 Y"Z
t4-/2885510Astragalus spp – Stipa barbata

j;^G?3612789Bromus tomentellus

t4-/259448Astragalus spp- Daphne mucronata

t4-/ 0!4521943210Astragalus spp- Scariola oriantalis

V[.::Saeedfar, 2005

gK@1.b4>%-S!9? #0^? 7->+? *!$

gK@2.b4>7:IC.%-S!9? #0^?
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2-2--Z>RZ TA+'.2:* 4+,;J(
%__2L 7$!__4P `__@^W  !__4? �!__J>0A 7__;0+2 0^__rC?

Z[!@ AM4? )7$!4P *!$]!>%8^P `@^W7$!_4P *!$
H\A<_8A c4>!&G54; _ 7(#!p> UL0 \A H#!,G;A !2*+_4P

<@.%8^&8 �!T8 A<G2A34_4-> 7(#!p_> 0^_' %_2 *0A#+_2
QK58A+> 0!Ed w^' 0# |�; L <8<@_ e<_a UL0 %_2

QK5_8A+> +_$ w^' 0# #0^[+2 �!T8 \A H#!,G;A !2 %9T8
)150QK58A+> +$ w^' 0# %9T8(%8^&8<_"#+P *0A#+2.

A<_G2A %_-S!9? 3"A 0#10b_4> +_$ 0# 7(#!p_> %_9T8
%8^P %2 7$!4PL k_4D+> �!_YS \A %_D <8<@ 344-> *A

0A+_a 78!5_K" �m?!D Q4-/L 0# 7$!4P `@^W 0!G[!;
�<CG@A#H0A^$!? +"^p> g5K4W #!-2A B!;A+2 |�; L*A

%8^&8 �9; gaA<6 w^?+( 3"A L<_"#+P %J;!Y? *0A#+2
)McCoy, 2005:(

%92A0)1(! "A P( L)# $ 21 2  
     !"#$% &'( )"A   * L   * P       +,-. /012-3 456 6 78 

79:;9         <.2=> +5?@6 A#,B '1C5% * A)1" 8)  4D-3 8
/DE5F (  :@6 /DE5F "#G81 *H)1:>#%  ! A1 291 .  7-8 7I:6 #8

          #-8 H2=J=.  !:@6 K1  L#3 7GM#,% )" 7E=!1TM   "#-G81 
30 30        A#-,B #-8 *  N% 5/0       /012-3 &2-O H"#PN-.1 

      7-9:;9 A1 -8 K#59 "):% +,.     A)1" -83600     Q-8 %  -N% 
R.1 . 78 &S!1 8#=8           7-,$9  -> )" & NT-58 '#=5;U1 ):V=%

   K1 <W"#@64 6   RED91 150   A N% )6000      -> )" 7,$9 
 <>#5X Y56 ( 7$,=% *       +,-. 78 A170650     Q-8 %  -N% 

)    +,. /0123  81 8 *" Z#[! $6 (79:;9      2-O A)1" 8)  /E-O
3) (Hadian et al., 2012.(  

  
/EO3 . 79:;9 \*)    7$,=% )" A)1" 8 . ]^W _:U     '#T-9 #->    H2-=>"

 RED91 6 _:U         R-%`a S5-8 7^-b#W * &R.#>       H -!1" A#->   A*)  -8
]^W        c`F SNW X )1 0 /?% S58 7^b#W #>     <% '#T9 1) #>  2>" . 7,$9

 )1 --0 R--5G0:% K1 <d#--3 AC--d %   e* --O <W"#@--6 f#--$9 A --5X
79:;9 R.1 A)1" 8.  

2-3- !"  #$%&'() *+%,-" .%  
7--8  H)1:>#--%  !:@--6 K1 <>#--5X ]--O:F <--.) 8 ):--V=%

  R.2=M2009     7-9:;9 '#%K 78 g^GN%    A)1" -81   H"#PN-.1 
2O .8       c#?5?@6 <6#GM#,% 7$,=% c#5b:@B 78 7I:6 #

 _#--;a1 h[6 --%  !:@--6 A*)  --8 <W1 X:--F:6 * <--.2=>
2--!" X . i--56#%* E9#F 2--9#8 12--N81 <--.2=> +5?@--6 )"

  H2=J=.ETM+   A#,B #8 46/0    K1 H"#PN-.1 #-8 /D-E5F 
 7^;I2=j 7M"#G%     i!"C9 \*) * A1     7!#D-;> S! -62   7-8 

     k#5$% #8 <W1 X:F:6 7T$91:25000    R-[l     K1 * 2-!" X
       R-.2=M  !:@6 R[l A1 8 '(2009)      A#-,B #-848/0 

/D-----E5F ( 2-----O H"#PN-----.1)Jafari, 2007 

Sarapirome&Kulrat, 2010.(  
            +5?@-6 &7-$,=% <9#ND->:d R5G-L* 7-8 7I:6 #8
            K1 ):-V=% S!2-8 * &2O _#;a1  !:@6 A*)  8 <W1 X:F:6

     k#5$% #8 <W1 X:F:6 7T$91:25000      7T-$9 7-5m6 A1 8 
 6)1 <%:0)  e#P)3DEM ( 2!" X H"#PN.1 .    #-8 \K1" F S!1

  n -9 )" c -[%o _2% K1 H"#PN.1   )1C-W1Erdas Imagine 

9.1 RW X c):b )Riano et al., 2003.(  
         \K)1 7-5^d A N%:-!"1) +5?@-6 n#-J91 A1 8    A#->

  <%:0))DN (       H"#PN.1 "):%  !:@6 c#@pT% 78 7I:6 #8
    n 9 )" <P5U q#6K#8 78    )1CW1ENVI   " X /!2-[6     7-d 2-!

            r -a &/@-W &<>"):-9 h!1 O 78 f:8 % )#l( /;a S!1
    st--3 1)  !:@--6 A*) K1 <!1:--> * q( * <!#--5W1 uI

<%         <-% /012-3 78 #! * 2=d         ")129#N-.1  !"#-$% * 29#-.)
H2O     H2!2F q#6K#8 A1 8 1) A1  vB#-O 7[.#?% * #>   A#->

<% w>1 W <>#5X  "K#.)Frzadmehr et al., 2008.(  
  

2-4-/0(1 234(5)  67!8 .('  
vB#O     <P5U A#>)<>#5X ( <L#!) c#[.#?%      K1 7-d 291

     <% ":I* 78 x^Np% A#>29#8 45d 6  2=!( .      7-8 7-I:6 #-8
 vB#O 7[.#?% H:?9  A#>29#8 c#5b:@B * <>#5X A#>

            vB#-O K1 7-GM#,% S-!1 )" 7-NW) )#d 78 H2=J=.    A#->

                                                           
  . y!)#6 )"1/06/2009)  #8 g8#,%111/03/1388<D;O ( 

2. Nearest Neighbor 
3. Digital Elevation Model 
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H* X       45-O  -8 <=N[% A#>1  7^-b#W &  A12  vB#-O &    A#->
  R.1) c`!2[6 <>#5X 7O:X3   '#->#5X q( 78 k#D3 * 4 
 R.1 H2O 7NW X H m8) _*2I2) (Jafari et al., 2007 

Solaimani et al., 2011.(  
_*1 H* --X :vB#--O  2--=9#% 45--O  --8 <--=N[% A#-->

NDVI  &SAVI           q#-6K#8 7D-!#$% 7-8 7I:6 #8 7d 2=ND> 
           )" wd q#6K#8 * i!"C9 C% 0 '*"#% 29#8 )" '#>#5X "#!K

    <-% 7[-.#?% C-% 0 2-9#8   2-9" X)Pearson & Miller, 

1972, Rouse et al., 1974, Huete et al., 1984.(  
 n*" H* X :vB#O   7^b#W A#>      2-=9#% A1PD54  &SSI 

                q#-6K#8  -8 z#-B  5l{-6 '" -8 S5-8 K1 A1 8 7d 2=ND>
    <% )1 0 H"#PN.1 "):% '#>#5X         7^-b#W 78 7I:6 #8 * 29 5X

    z#B hB K1)      8 *" '#5% <|ND[;> f#[6)1 K1 7d    #-! 2-9#
  i6  !:@6 *"           *" )" z#B q#6K#8 S55G6 #8 * R.1 A29#8

<% 7[.#?% 7,$9 "" X(<% R." 78 &   2-!()Pickup & 
Nelson, 1984, Pickup et al., 1993, Rondeaux et 

al., 1996.(  
 n:. H* X :vB#O    R.1) c`!2[6 <>#5X A#>  7O:X

  2=9#%SBI   * GVI          A#>2-9#8 7-5^d g-5P^6 K1 7d 2=ND> 
=J=.<% 7[.#?% R.2=M H2  29" X)Kauth&Thomas, 

1976.(  
  n)#-mj H* X : vB#-O       2-=9#% q( 7-8 k#D-3 A#->

STVI-1  &MSVI-1         '*"#-% }1:-%1 k#-.1 8 7d 2=ND> 
   <% 7[.#?% <9#5% C% 0          S!1 )" 7E=!1 78 7I:6 #8 * 29:O

   HK1291 '#>#5X }:D9 q( )12$% }:% _:U <% A 5X  &"" X
  vB#-O #m=!1          q( 7-8 k#D-3 A#->   <-% H2-5%#9    29:-O

)Thenkabail et al., 1994.(  

  
  

 _*2I2 .vB#O 7D!#$% <>#5X A#> 7GM#,% S!1 )" H2O1234  

 !"#  
$%&' (&) 

*)&+# 

 $%&'
*)&+#  ,-".  /0."1  23&4 5&67"4  8629: (&))TM(  

SR5  
;06"+<6 ! 

"=+.7) 1972(  
  

R
NIR 

3
4 

NDVI8 
>?9 ;7?&@A) ! 

)1974(  
  

!  !  RNIRRNIR "# !  !  3434 "# 

 !"# 1 
)$%&'"( 

)*+ ,- 
.%-( 

SAVI-
B10 

/01211 ! 
 3'4%562

)1988(  

!  
!  !  LLRNIR

RNIR "$%&
'

()
*

""
# 1  

L7*89: 4';<=   .%-  ;>>?/&'  
!  !  + , 5.15.03434 $""# 

 

                                                           
1. Slope-based 
2. Distance-based 
3. Orthogonal transformations 
4. Plant-water sensitive 
5. Simple  Ratio 
6. Pearson 
7. Miller 
8. Normalised difference vegetation index 
9. Rouse  
10. Soil adjusted-A vegetation index 
11. Huete 
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PVI1 
@?1A;B42 ! 

 3'4%562
)1996(  

!  !  RCosNIRSin $#$ -- 
 CADEB E="F 3!D%= ;B%( ! .%- ,- G*( HA!'I   !  !  34 $#$ -- CosSin 

PD543 
J%5*K4 ! 

 3'4%562
)1993(  

!  !  !  !  + ,
sedis

gainSQRToffsetagaingreanABS
tan254

1Re1 2

$
"#"$$#  

L2%*# M+1K I' .%- ,- ND16O HPQ%R  
2 !. 3 

 !"# 2 
)$%&'"( 

HPQ%R I' ,- 
%-.( 

SSI5 

31SPB ! J%5*K6 
)1984(  

  
  

!  !  !  !  142.05.12Re/42. 2 ""#$ SQRTNIRdNIRgreanO 
L2%*# M+1K I' .%- ,- ND16O HPQ%R 2/4 !. 3/4 

SBI7 

T1?8 ! 
$%6:9)1976(  

  
  

)1863.0()5082.0(int
)5585.0()4343.0()2793.0()3037.0(

midermal
nirredgreanblue

""
"""  6;B%(   /&;>U )TM( 

 !"# 3 
)V-%+  N%2

 L2%*#
 TWA;X:
 /&'4
H+1#( 

GVI10 

 $%6: ! T1?
)1976(  

  
  

)1800.0()0840.0(int
)7243.0()5436.0()2435.0()2848.0(

#""
"#"#"#

midermal
nirredgreanblue

 6 /&;>U  ;B%( )TM(  

STVI-
111 

N%(%5>:12 ! 
 3'4%562

)1994(  
  

!  NIRRMIR $ !  435$ 

STVI-
313 

 ! N%(%5>:
3'4%562 

)1994( 
!  RMIRNIR " !  354 " 

STVI-
414 

N%(%5>: ! 
 3'4%562

)1994(  
 

!  !  !  MIRNIRMIRRNIR "$# !  !  !  54534 "$# 

MSVI-
115 

N%(%5>: ! 
3'4%562)1994(  

 
MIR

NIR 
5

4 

MSVI-
216 

N%(%5>: ! 
3'4%562)1994(  

 
SWIR

NIR 
7

4 

 !"# 4 
)SY$% H( 

3'E*= Z[( 

MSVI-
317 

N%(%5>: ! 
3'4%562)1994(  !  SWIRMIRNIR " !  754 " 

                                                           
1. Perpendicular vegetation index 
2. Rondeaux 
3. Perpendicular distance 
4. Pickup 
5. Soil stability Index 
6. Nelson 
7. Soil brightness index 
8. Kauth  
9. Thomas 
10. Green vegetation index 
11. Stress related-1 
12. Thenkabail 
13 Stress related-3 
14. Stress related-4 
15. Mid-infrared-1 
16. Mid-infrared-2 
17. Mid-infrared-3 
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2-5-      !;@ 3LFMN&$ 3G*O4 P!=   3$!;A B/C9
 3$!;A -.!/ ,NDVI  

 !              "#$%&' ()$%* "+,-%./# 012%&3 "%456! 57%893
NDVI :%%*7; <12%%=1 >1 ?%%@ 6%%# :%%*7; 012%%&3 $%%! 
  "#$&')?@  A$4      B6.*C D "/E1F 0$#$&' G$# (   H%&I 6#

         %J7/J KL-J16I M7N  !  =7I $! G OA$P3 F573    G<51F6%!
   O*  ! <57,QD  RSJ  T$150     %J7/J U$SJ <6,3     <51F6%!

        H&I >1 ?@ 6#  OA$P3 <16! D V*  &WI     5F "#$%&' <$%#
 X6%J   512%Y1ERDAS IMAGINE Z-%L&; [>51 >1    <$%#

\&+J$%%&3 57Q]%%3  V%%* <6%%&')Jafari et al., 2007 .(
F7! ^6* \@V! "#$&' :*7; <12=1  .4$_3:  

)1 (`VJ> 0$#$&' :*7;  + B6.*C="#$&' :*7; ZQ  
)2 ( &aQ2,947,Y `VJ> 0$#$&'  `V99Q=`VJ> 0$#$&' :*7;  
)3 (?@ 0$#$&'  A$4-`VJ> 0$#$&'="/E1F `VJ> 0$#$&'  

     b$%I \&%! "+,-./# M293     ()$%* D :%*7;    <$%#
 cP%%4 5F "#$%%&'1 D V%%d5F 5H%%&I 5F V%%d5F   <$%%#

    H%&I "aQ e$&S3 G"#$&'            %SP93 Z%Q D "%OI63 <$%#
    X6J 5F ?&LfI  ! "I$OA$P3    512Y1SPSS   6' "%456!   V%@F

)Amiri & Abdul Rashid, 2010, Solaimani et al., 

2011.(  
     \@6,R%%&!  %%Q "#$%%&' g%%&Q6I \&%%&OI >1 h%%;

       "#$%&' ()$* $! 15 "+,-./#NDVI       >1 ?%@ 6%# 5F 
H&I              `F1F 0$R%J  %SP93 "%aQ e$&S3 2&J D "#$&' <$#

  ()$%* GF7!        .%4$_3 "#$%&' <$%#        -%@$S3 2%&J `V%*  
VJV*.  
  

3-Q"!FR   
3-1-    D2*# S;;I=      <T;= 3$!T;A BT/C9    6!T$

3$!;A  
     Vd5F 012&3 "456! i@$,J b$%I       6%+@F D "#$%&' :%*7;
     \&3> cP4 :*7; <12=1)    j94 KkA l$) GB6.*C

 ̀2@6+94 D (          H%&I  %Q F7%! 0m >1 "Q$n  SP93 5F    <$%#
            D "#$%&' :%*7; V%d5F o$_A >1  OA$P3 F573 "#$&'

  J7' g&Q6I            pD$%f,3 6+@V%L@ $%! "R%@D5 X6Y D <1   V%J1 .
\&+J$&3  ̀>1VJ1 6@F$S3       5F `V* <6&'10    "YF$q%I  PSJ 

)6000            "#$%&' H%&I 6%# 5F `V%* K%*1F6!  PSJ  (   %!

               K%41 ^6%* \@V%! "#$%&' H%&I 6%# 5F Vd5F p57d
) MDV=3.(  

  
3-2-     D2*# S;4 3LFMN&$ P!=     , 3$!T;A B/C9

-.!/ 3$!;A 6!$  
    \&! "+,-./# 012&3b$I    ()$* D "#$&' :*7;    <$%#

H%%&I  %%Q F1F 0$R%%J "#$%%&' $%%#  %%!  ,-%%! Gr%%a,k3 <
"#$%%&' :%%*7; p$&d7q%%)  "%%9&O3 ()$%%* $%%! 0$%%*

   VJF1F 0$RJ 6,W! "+,-./# .     5F `V* X$sJ1 "456! i@$,J
 H&I e$&S3              %SP93 Z%Q e$%&S3 5F 2&J D "#$&' <$#

K41 `F7! ^6* \@V! "I$OA$P3:   
   "%OI63 H%&I 5FAstragalus spp-Stipa barabata 

    0$&3 "+,-./# \@6,R&! b$%I    0$%#$&' :%*7;   "%/E1F 
   ()$%* D `VJ>             ()$%* D K%*1F F7%=D "#$%&' <$%#

STVI-3     %%&aQ D F1F 0$R%%J 15 "+,-%%./# \@6IC$%%! 
()$*      .%4$_3 <$%#     %! `V%*     2%=PD54   "+,-%./# 

    012&3 $! <51F$9O3b$I  cP4 5F "#$&' :*7;5  V%d5F 
 V9,*1F)MDV=  <$#4 D 5.(  

 "%%OI63 H%%&I 5FBromus tomentellus \@6,R%%&! 
   0$&3 "+,-./#b$I       ()$* D `VJ> 0$#$&'  &aQ :*7;

SAVI-B      ()$* \&! 5F D K*1F F7=D      a%d$Y <$#   <1
 ()$%%* 2%%&JSSI  tm 012%%&3  %%! e$-%%n D STVI-3 

      $! 15 "@C$! 5$&-! "+,-./#b$I       0$R%J "#$%&' :%*7;
 F1F)MDV=  <$#4 D 5.(  

  "%%%OI63 H%%%&I 5FAstragalus spp-Daphne 

mucronata  >1 `F$f,%%%41 $%%%! "+,-%%%./# \@6,R%%%&!  
()$%%*  <$%%#NDVI D SAVI-A D b$%%I   %%&aQ :%%*7;

     V%* `V%@F `VJ> 0$#$&' .         012%&3 "#$%&' H%&I \%@1 5F
   \&! "+,-./#b$I   ()$* D :*7;      6,R%&! "#$&' <$#

  H&I 6+@F >1         ?@ 0$#$&' u]n $! D F7! "OI63 <$#   A$4
    \&! "+,-./# 012&3b$I    ()$* D "#$&' :*7;    <$%#

   %! "#$&'      K%Y$@ :#$%Q pV%* .    H%&I \%@1 5F   "#$%&' 
()$*    <$#SSI   D GVI   D STVI-3     5$&-%! "+,-%./# 

   $! <F$@>b$I        "+,-%./# 012&3 D V9,*1F "#$&' :*7;
()$*           `D6%' 6%+@F >1 6IC$%! Gg&* e$416! $#      F7%! $%#

)MDV=  <$#4 D 5.(  
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MDV= 3.Z&LRI <12=1 Vd5F \&+J$&3 D T7J   OA$P3 F573  SP93 5F \&3> `V9#F  
 l$)
KkA  

 D j94
`2@6+94  

CB6.*  X$'7,v@6Q  K)5F   w,)5F   I7! <$#  
) A$4V9x(  

t57Y <$#  
) A$4V9x(  

e16'  <$#  
) A$4V9x(  

 J7'  <$#
?@  A$4  

"#$&' H&I X$J  

95/12  12/26  83/13  ------  -----
-  

------  67/26  75/1  08/11  6/7  Astragalus spp – 
Stipa barbata  

82/25  37/29  76/6  ------  -----
-  

------  4/0  ------  13/35  52/2  Bromus 
tomentellus  

17/35  33/22  56/10  ------  -----
-  

12/4  8/11  7/0  3/2  02/13  Astragalus spp – 
Daphne

mucronata  
92/35  25/9  1/11  ------  -----

-  
------  24/13  46/9  96/3  07/14  Astragalus spp – 

Scariola orientali  

48/13  68/19  08/8  002/0  33/33  ------  1/4  ------  ------  26/21  Quercus brantii  
  

  !"#4 .$%& '(%) *+,-./0  12(3 ! *0(%4 56,7) 8(0NDVI  

*0(%4 $%& 9(:  '(0(%4;<%/0=":>   =":> '(0(%4 
?3@A 8(0 ! =":> *0(%4 

B%C =":> 
Astragalus spp – Stipa barbata *) 002/0(73/0 **) 030/0(52/0 )72/0 (017/0 

Bromus tomentellus **)025/0 (53/0 *) 001/0(74/0 )4/0 (093/0 

Astragalus spp – Daphne 
mucronata )3/0 (13/0 *) 002/0(70/0 )53/0 (042/0- 

Astragalus spp – Scariola 
orientalis 

*)001/0 (73/0 *) 004/0(66/0 )1/0 (28/0 

Quercus brantii **)017/0 (58/0 *) 0(80/0 *)005/0 (63/0 

$%& ;%6D *E&B) 8(0  *)001/0(21/0 *)001/0(272/0 **)050/0(096/0

$%& ;%6D F+G# ! *E&B) 8(0  *)0(320/0 *)0(338/0  *)005/0(149/0

**HI   JKL5*GE) "MHI  HNI *HI   JKL1*GE) "MHI  HNI 
  

  *OOOE&B) $OOO%& HIAstraglus spp-Scariola 

orientalis    '(%) *+,-./0 PQB,<%R S(&  ?3@A '(0(%4
 12(OO3 ! ="OO:>SSI"OO3 ="OOQI   '(OO0(%4 TUOOV (OOR !

WOOQ     *+,-OO./0 'NXOO%) HI *L@-OOY) BOO%%Z& ;[(OOL
S(&   12(3 (R ?3@A          ;R ! ")(%: I@#! ;R *0(%4 8(0   X#

  12(3 \H@DU) 12(3    8(0NDVI   ! SR   ! SAVI  X%: 
     (R *Q](R H(%-R *+,-./0S(&       "G,O3NI *0(O%4 ?O3@A

            N ;O%6D P,^BO4 BO_: HI (OR ;O`GQN B+QI    '(O0(%4 8NXO#
)     aB.O3] ! ="O:> ?3@A(        P%OR *+,-O./0 'NXO%) >N \

12(3  ! *0(%4 8(0S(& ;R ?3@A *) ;,L(D b"3  I@3
) !"#  8(03 ! 4.(  

 *6+G# $%& HIQuercus brantii   'NXO%) PQB,<O%R 
   '(%) *+,-./0S(&        12(O3 ! =":> '(0(%4 ?3@ASR 

   12(3 ! "3 ="QI    8(0NDVI   ! SAVI   *+,-./0 X%: 

 R H(%-R   (R *Q]( S(O&           P%OR HI ! "G,O3NI *0(O%4 ?O3@A
12(3         12(3 \'(0(%4 cd ;R e(-V 8(0MSVI-2 ! 

 *f%g"OOOGhGVI  INI '(<OOO: NH *Q](OOOR *+,-OOO./0 
) !"#  8(04 ! 5.(  

          *)(O/& HI *+,-O./0 'NX%) *E&B) ig(G) FD HI
12(3              bNBO%%Z& b"O3 ! \jO^(Q ?0(OD *0(O%4 8(0

            12(O3 >N WOQ BO0 jO%0() ;OR ;,-R *+,-./0   8(O0
      I@OR b!(Of,) B+Q"`Q (R *0(%4 .       *R(OQ>HN (OR k@O/l) HI
    $%& ;%6D HI *+,-./0 'NX%)      *0(O%4 8(0) $O%&    8(O0

*OO6+G# ! *OOE&B) ( 12(OO3 k@OO: ;OOR ;,-OOR ;OOmKG) HI
          ="0(<O) \*+,-O./0 'NX%) ?0(D (Q ! ?QNX^N *0(%4

12(OO3 ;OOD "OO3  "OOG:() *Q(OO0STVI-1 ! SR ?QNXOO^N 
    12(3 B,<%R HI P`%[ n"G,^(Q  4 8(0 ;E[(K) IH@) *0(%

               'NXO%) >N *O6+G# ! *OE&B) ig(OG) P,^BO4 B_: HI (R
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 12(3 *+,-./0       (OR *0(%4 8(0 S(O&     '(O0(%4 ?O3@A "3 ;,L(D =":> */oNI) !"#  8(04 ! 5 .(  
  !"#5 .12(3 ;-Q(m) $%& e(%m) HI *0(%4 8(0 ;mKG) ! *0(%4 8(0 8N  
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4-/L4AM G N%(  -O4<  
     A ! =":> *0(%4 ?3@A j.-:     ! ="O:>B%C *0(%4 ?3@

  P%%E& ! pq) ;f[r) ;L \j7[ s(2 X%:    ?R(O&>(R ="OGGD
           ! WOG& *0(%4 ?3@A 8NHNI ig(G) HI *0(%4 ?3@A

;OO/%:  "G,-OO0 =@OO.:N)Goldsmith, 1991 .( ;OO#@& "OOQ(R
          '(O0(%4 *f%g c(&>(R HI =":> *0(%4 ?3@A ;D j3NI

   IHNI 8I(OQ> j%/0N .         \="O:> ?O3@A >N ?R(O&>(R HN"Om)
 I *+,-R  ;OR IHN :         HN"Om) \ @6OL '(/,2(OL \cd HN"Om)

=(%4 '(/,2(L ! F%^!B6D .  
    *+GQX.OOL 'NXOO%) P,^BOO4 *OO:!X^)FOO%^!B6D ( !

        '(0(%4 *f%g c(&>(R ?QNX^N t.L '(0(%4 HI X,GL@,^
       '(O%) *+,-./0 '"3 B,<%R ! S(O&      ! *0(O%4 ?O3@A

12(3    *) *0(%4 8(0  IIB4 .      '(O%) *+,-O./0 HN"Om)
        *0(O%4 12(O3 *0(O%4 ?3@ANDVI   $O%& HI     8(O0

;E[(K)         ?m: '(0(%4 *+GQX.L 'NX%) ;D INI '(<: ="3
            ! *0(O%4 ?O3@A '(O%) *+,-O./0 HI */q)NDVI 

  $O%& HI ;D 8H@g ;R \IHNIAstragalus spp-Daphne 

mucronata   WQ '(0(%4 ;D       "G,O3NI *R@2 *RNI(3 ;[(L
)   */oNI '(0(%4R / 2 0 13      *0(%4 ?3@A ;%6D !  =":>

R / 2 0 70(     ;mKG) '(0(%4 ;%6D \)$%&       ! *OE&B) 8(O0
F+G# (         *+,-O./0 \*O/oNI '(0(%4 ?3@A (R e(%u HI

   (R 8B,qRNDVI j3NI ) .   */oNI '(0(%4R / 2 0 330  ! 
 =":> *0(%4 ?3@AR / 2 0 338.(  

 $%& HIAstragalus spp-Stipa barbata *+,-./0 
   '(0(%4 FD) WQ '(0(%4   */oNI ! ;[(L (     (OR *[! I@R B,qR

  jOO3N": *:N"OOGh b!(OOf& *OO/oNI '(OO0(%4 *+,-OO./0
) *OO/oNI '(OO0(%4R / 2 0 73  *0(OO%4 ?OO3@A ;OO%6D \

R / 2 0 66 .( 'NH(OO`/0 ! vOOGh)2007( ! 8BOO%)N ! \
"%OO3B[N".w1) 2010( *+GQX.OOL 'NXOO%) \ X,GOOL@,^ ! 

 *+,-OO./0 HI BxrOO) FOO)N@w >N NH '(OO0(%4S(OO&  ?OO3@A
12(3 ! *0(%4  ":IB/3BR *0(%4 8(0)Cheng et al., 

2007 Amiri & Abdul Rashid, 2010.(  
  *) \t%&B& PQ"R          5O6,7) ig(OG) HI ;D jf4 'N@&

           ?Om: \(Oq:d H(,2(OL ! '(0(%4 *RNI(3 'NX%) *&(E[(K)

/0 'NXOO%) HI *OO/q)OO. *+,-S(OO& ?OO3@A (OOR *0(OO%4 
12(3   "O:HNI (O0 .  $O%& HIAstragalus spp-Daphne 

mucronata    WQ '(0(%4 TUV (R        8"Q"O3 ?0(OD ;[(L
    *+,-O./0 '(%) S(O&       12(O3 ! *0(O%4 ?O3@A    8(O0

     $O%& HI ;OD *[(OV HI \"O3 ="QI *0(%4Astragalus 

spp-Scariola orientalisWQ '(0(%4 TUV    B%xyO& ;[(L
    *+,-./0 'NX%) BR *:N"GhS(&   \jO3N": *0(%4 ?3@A

 $%& HI !Astragalus spp-Stipa barbata  *+,-O./0 
  '(%)S(&          12(O3 ! ="O:> *O/oNI '(O0(%4 ?3@A    8(O0
*0(%4 B,<%R I@R  j%Ez! ;-Q(m) (R I@2 k@z@) PQN ;D

WQ '(0(%4 *RNI(3 ;%#@& (q:d HI ;[(L jLN *:"3. 1  
P{[BL2  9@6R ! 3) 2001 (       NH '(O0(%4 *RNI(O3 ! ;%GR

 w !X#      '(0(%4 c(&>(R HI Bxr) F)N@;,-:NI  ":N. P/-GL 4 
   'NH(`/0 !)1996 ( @LH !5       I@O2 ;E[(K) HI 'NH(`/0 ! 

         'NX%) ?0(D t#@) NH *RNI(3 ?0(D ! *6|^ bNB%%Z&
  *+,-./0S(&      12(O3 (OR *0(%4 ?3@A      *0(O%4 8(O0
  ":IB/O3BR)Senseman et al., 1996, Russo et al., 

2010.(  
     (.:I ;R ! }&B) tQB7&        *RNI(O3 ! ;O%GR ?0(D 'd 

   ?0(OOD tOO#@) ;OOD jOOLN *6)N@OOw BOO+QI >N '(OO0(%4
    '(O%) *+,-./0 S(O&     12(O3 ! ?O3@A      *0(O%4 8(O0

*OO) IIBOO4 .tOOQB7& $OO%& HI  ;OO,^(QAstragalus spp-

Scariola orientalis     ! X,GOL@,^ ?0(OD FO%[I ;OR X%: 
           $O%& BO+QI (OR ;-OQ(m) HI }O&B) tQB7&      *0(O%4 8(O0

      '(O%) 8BO,/D *+,-./0 S(O&     12(O3 ! ?O3@A    8(O0
   *) p<h ;R *0(%4  IH@2 .@Q@,:(Q@R6  'NH(`/0 ! )2007 (

 *[@%0 !7    'NH(`/0 ! )2009 (   tOQB7& ig(G) HI   ;O,^(Q
  '(OO%) NH *+,-OO./0 PQBOO,/DS(OO&  ! *0(OO%4 ?OO3@A

                                                           
1. Abdul Rashid 
2. Crippen 
3. Blom 
4. Senseman 
5. Russo 
6. Buyantuyev 
7. Hively 
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12(3     !"#$% & '()!* +'(,- .(')Buyantuyev et 

al., 2007; Hively et al., 2009.(  
 /!!,0 1!!23(4* #56!!* 1!!748* 5# !!' (!!9 +'(!!,- .(

+-:;<        1069 =*(> +);<5 ?$@ < +A;B636@56* .('  .C    (!'
   1D!!!;(7* < E!!!>C# #6!!!F< +!!!GH5# < I(,* !!!8- <

JH(>     /,0 5# +'(,- .('          1!% #C# I()!" +'(!,- .('
/,0         < I(>#6H K(,L6MH 19 1GD9 NOGP* +'(,- .('

+-:;<      JH(!> 19 Q1748* .('        $G)!,9 +!L(H +'(!,- 
+* I()" +RGDST'   !8'# . 5#   +'(!,- /!,0STVI-3 

Astragalus spp-Stipa barbata (R / ) 2 0 77 &<$- UC 
JH(>    +'(!,- /!,0 5# QVW 19 X(DY .('Bromus 

tomentellus) SAVI-B Q 79/0R2=.( /!!!!!!!!!,0 5# Q
Astragalus spp – Daphne mucronata) SAVI-B Q

74/0R2= (( /!!,0 5#Astragalus spp – Scariola 

orientalis JH(> )SAVI-B Q 67/0R2= (    5# &$HZ(!9 <
  +'(!,- /,0Quercus brantii) SAVI-B Q 82/0R2= (

  JH(> &<$- UC  C5 +RGDST' [;$G\9 ],> X(^C$9 .('
  !!"#C# I()!!" ._5#<56!!`1  IC5(!!AT' <)1998( =!!,"aC Q

)1996( IC5(!!!AT' < X(!!!G;$@ Q)2005( < .$!!!b2F Q
 IC5(!!AT')2007(  IC5(!!AT' < .5C !!'C5 Q)2010( 5# 

             /!,0 UC c!; $!' 5# 1!%  !8G@(;5# #6H K(23(4*    .(!'
 JH(> Q+'(,-      (8* +'(!,- .(!' !^     K(!23(4* .C$!9 ]

  K<(bG* +'(,- d>6`           UC c!; $!' +RGD!ST' C$;U Q "C
JH(>      (9 +'(,- .('_(0      K(,L6M!H 19 +'(,- d>6`

   #5C# +RGD!9 1!748* < +'(,- d>6`)Oneill, 1996, 
Purevdorj et al., 1998, Freitas et al., 2005, Jafari 

et al., 2007, Radari et al., 2010(  e;C$!> E7,7Y 5# 
   +* ]S^ NOGP* fg(8*          +RGD!ST' ICh!,* 1!% ##$!-

JH(>    .('+"6-("6-        !>(9 K<(!bG* +'(,- d>6` (9  .
    +!bOGP* =*C6i  !8"(*         d!>6` +8RT'(!" (!; +!8RT' 

           =!j* k(!H K(,L6M!H < .B6!36@56* e;C$> Q+'(,-
    1OTF UC l"5 < E@(9       V(0U(9 $9 1%  8GD' +T\* =*C6i 

   !0 +'(!,- d!>6`m +!* $,n   !"5Co- )Batadlan, 2009 

Theau et al., 2010(.  
     /!,0 UC c; $' 5# 1748* [;C 5#    +'(!,- .(!')  1!9

 c,Ab0 K56L & > (       JH(> Q+O% X(,7* 5# h," <SSI 
  6H 5(,D9 +RGDST'    (9 C5 +9_(0       I()!" +'(!,- d!>6`

      /!,0 1!,O% 5# (*C p#C#         JH(!> +'(!,- .(!'PD54  UC 
         #6!9 +8,;(!` 5(,D9 +RGDST' UC +%(Y &<$- [,T' .  (!9

  JH(!!> UC &#(bG!!^CPVI  /!!,0 5# (!!\80 q!!'   .(!!'
Astragalus spp – Stipa barbata) 62/0R2= ( Q

Astragalus spp – Daphne mucronata) 68/0R2= (
 6H +RGDST'              !L5# c!; r4!^ 5# 1!%  !> & ;# +9
  "#69 5C#(82* .   JH(!> 1S!^(s*     1O!L(@ .(!'      !8"(* .C

PD54  1T," < c)H fg(8* 5#     1!9 U(!," =,3# 19 c)H
            Q+R8;hS!^ d'(!% +!@$g UC < d>6` $j%C Y (9 t(7"

     +!* q)!u 1!9 .#(!;U KvA)!*   #56!H)Jafari et al., 

2007 .(  e;C$!!> < K(,L6M!!H h!!," N!!OGP* fg(!8* 5#
 (9 k(H   K<(bG* 5(,D9 $R; A;           w!i(9 #6!H [,!T' <  "C

+*                5# I(D!A; k(!H e!H 1!3#(2* UC &#(bG!^C 1% #6>
            x!yC<5# <  !' " I()!" C5 +G^5# z;(G" NOGP* fg(8*

+*             E!HC#$` 1S!^(s* 1!9 1"(-C F 1748* $' 5# ED;(9
)Barel et al., 1993 .(1  

 JH(> [,9 5#  UC &#(bG^C (9 1% ],> $9 +8GS* .('
  y  "(9 <#         Q !"#69 & > 1S^(s* c;#h" h*$y I<#(* < h*$

 /!!,0 +*(!!T0 5#     1!!"(-C F =A!!> 1!!9 +'(!!,- .(!!'
( / R )! 20 62        fg(!8* +O% 123(4* h," < ( / R )! 20 23 

     &<$- $R;# UC .$G\9 {(GSD" +RGDST'      (!9 (' _(!0   d!>6`
   > & '()* +'(,- .        JH(!> [,!9 &<$!- [!;C 5#    .(!'

 0 +'(,-          (!9 +RGD!ST' 5# +"C !8u K<(!b _(!0   d!>6`
      k(!H I6!|T' 1748* e;C$> $R;# <  )" & ;# +'(,-

    JH(> $9 +"C 8u $,nm0 h,"    8G>C " (' .   19 Q],0$0 [; 9
 +* $}"        JH(!> UC &<$- [;C 1%  ^5     +!* (!'     5#  !8"C60

  /,0 +*(T0 123(4*         1!748* +O% K(23(4* < +'(,- .('
      "$,- 5C$y &#(bG^C #56*)~< F  '  .(4   < 5 .(  < .5C 'C5

 N�" +AO*    .#(9W)2011( F Q2    IC5(AT' < .$b)2007 (
  8G@(; E^# +\9()* z;(G" 19 18,*U [;C 5# q')Jafari 

et al., 2007; Rahdari & Maleki Najafabadi, 

                                                           
1. Purevdorj 
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2011 .(  JH(> [,9 UC         Q],!> $!9 +8GS* .('SAVI-B 
  /,0 1T' 5#     +!^5$9 .(!'         (!9 +;Z(!9 +RGD!ST' & !>

_(0 d>6`       [G@$!- $!}" 5# (!9 (!*C  !> & '()* +'(,- 
        JH(!> +RGD!ST' 1748* +O% E,2�<NDVI   $!G\9 

#69 .          +!* 1!GA" [!;C 1!9 1F60 (9 [;C$9(89      JH(!> IC6!0
  +'(,-NDVI         d;(!` < +'(,- d>6` 1)7" 1,\0 .C$9 

  ED"C# ]^(8* Q1748* .    1"(R; < .$,*C)2012(   < 18;5U Q
  IC5(AT')2013 (     JH(!> +!^5$9 (9 h,"     !,- .(!' +'(
  QNOGP*NDVI          +!O% 1!23(4* .C$!9 JH(> [;$G\9 C5 

   !!"#C# J,P)!!0 1!!23(4* #56!!* fg(!!8*)Amiri & 

Yeganeh, 2012; Zarineh et al., 2013.(  
/,0      +!^5$9 +'(!,- .('        K(,L6M!H $!}" UC & !>

    q\* < +;(,T,> < +A;h,@           .5(GH(!^ $!}" UC 1!T' UC $0
K<(bG*      /!,0 <  !"C       V(!PG"C +'(!,- .(!'      $!}" UC & !>

  8G!!>C# K<(!!b0 h!!," +!!8RT' .  $!!9 I<h!!@C #6!!H [!!;C
K<(!!b0  1!!"6- .(!!'  +!!82* K<(!!b0 w!!i(9 Q.C  5# .5C#
JH(>     +* h," +b,g .('           w!i(9 =!*(i [,!T' < #6!>

+*             &:!;< N!,g V(!0U(9 (\"W UC c; $' 1% ##$-     5# C5 .C
  8'# I()" #6H UC NOGP* .(' "(9)Eidvidge, 1990 .(

  !!,0 c!!; 5# 1!!% +*(!!R8' f!!,7s0 [!!;C 5# +'(!!,- /
  +RGDST'_(0   JH(> < d>6`       > 123(4* +'(,- .('

               #56!* t(!7" 5# I(D!A; +!b,g V(!0U(9 #6!F< =,3# 19
     JH(> (9 +;Z(9 5(,D9 +RGDST' +^5$9      +'(!,- .(!'

  !!> & !!;#( / R )! 20 66 1!!,O% 5# 1!!% +*(!!R8' +!!3< 
/,0     +20$* .('(R / ) 2 0 28      1748* =% h," <  123(4*

 & !!!>(R / ) 2 0 34 < +'(!!!,- d!!!>6` +RGD!!!ST' 
JH(>             [!;C ICh!,* 1!%  > JP)* Q ;#$- +^5$9 ('

     E!^C 1G@(; d'(% +RGDST') ~< !F   .(!'4 < 5 .( 5#
       IC5(!AT' < 6STO%  8"(* +0(23(4*)2003 (  .6!;# <1  < 

  IC5(AT')2006 (       E^C & *W E^# 19 +\9()* z;(G" h,"
)Colombo et al., 2003Davi et al., 2006 .(  

      +RGDST' ICh,* f,7s0 [;C 5#_(0    +'(!,- d>6`
 JH(> <                1!9 1!F60 1!% #6!9 IW UC +%(!Y +'(,- .('

        �6" Q& "U +'(,- d>6`  L5# Q+'(,- d>6` E,2�<
          d!7" ]!^(8* +'(,- JH(> V(PG"C < +'(,- d>6`

            I6!|T' N!OGP* K(!23(4* 5# z;(!G" EsL 5# +T\*
   9 +'(,- d>6` d;(`       #5C# 5<# UC d�8!^ UC &#(bG^C ( .
   19 NOGP* KZ#(2* UC E^#       e!9C<5 UC & !*W _(!0   d!>6`

  JH(> < +'(,-       +!* +'(!,- .(!'     !G" IC6!0(   5(,D!9 z;
  1*("$9 5# +96O4*   17Sg .('       /!,0 c!,Ab0 < . 89    .(!'

     &5C6'(* $;<(M0 cT% (9 +'(,- d>6` #5<W E^# 19 .C .
  &<$- +^5$9 (9    JH(> NOGP* .('   +'(,- .('Q JH(>   

NDVI            ]!^(8* Q1!748* d;(!` < +!O% K(23(4* .C$9 
  > 1GH(8> .        +'(!,- d!>6` +^5$9 .C$9 JH(> [;C

        $;<(M0  8"(* X(,7* cu6% $;<(M0 5# 1748*NOAA 
   K(!!23(4* 1!!9 U(!!," K56!!L 5# < p#5C# C5 ?UZ +;C5(!!%
      JH(!> EH(8!> Q+'(,- /,0 r4^ 5# +'(,- d>6`

E^C .5<$� 5(,D9 ]^(8*.1  
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