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#?3(W Eet V +,,07 G/-I?/'Zj %3 J?g97.  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

               CD2 .6,&27 %/* uV% M%/fA;S  

 !"#$% &'"()*  
$+$' ,$-.!/0.1 2.3 4$56)7  8.  

 )8(.9% :$$;< 6CL LSO4 V EC 
 

 =" >(.?@A" .* .3 B#% 4$CD<
)8EF<ETM+  )3 2")* G( 2GE' H?-E%

&-.I HADNJ.<=.* 6 K!.8("G L  

 =" >(.?@A" .* .3 B#% 4$CD<
)8EF<ETM+  )3 2")* G( 2GE' H?-E%

 &-.I HADNJ.<=.* 6 K!.8("G L  

 A#M3 N$OF< 

ASTER ETM+

 ?$P 48#Q< 

 2.3 H?-E% H8,R<  L ?$P 2)$S &QT!
 UV" 

B#% :8)@QA.M% J.W@!" H* 
X.S H* X.S  Y@TQ+3 Z6G 

 RMA G.Q@[" 

 48#Q< )$\.<  AG)*
 ?$P 2.3 

B#% :8)@QA.M% J.W@!" H* 
X.S H* X.S  Y@TQ+3 Z6G 

 RMA G.Q@[" 

 48#Q< )$\.<  AG)*
 ?$P 2.3 
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4-2-C.L  )1'7+, G45%)L  
  /9." %APQ' JK         (?AT47 "#4<K" L(?V/T47 >F#Qb v,2T7 8

ETM+    JI&. Z" G3/[<F" /K       >S"(WA4^A7 R/b50000/1  V 
57   J44.AB. uV% /44K w(44<Q* J44O&.   3#449' R%"3(44K1 

q?3g.   J?/cBb +?(72  >;^ Ma3/0' V   V q? J@%3 w/,'A.
  E!382/0      #4?3(W v,2T47  c4C,^  .    v,2T47 sx4F

  (?AT7ASTER      L(?AT47 J4K (?AT47 uV% Z" G3/[<4F" /K 
J.AB.       q4?3g. 3#49' R%"3(4K        Ma3/40' LJ?/c4Bb +?(47
>;^        E!3 V q? J@%3 w/,'A.51/0     #4D 8/49."  cC,^  .

           Z" >4D/. R/O] 1y$ %APQ' JK R#0K 8/W %3GPS  %3 
        +,-./4,' (4<;,S L>."#4,' ED"3(K3   %3 3    (?V/T47 RV% 

 #?3(W w/Bz" .       RV% Z" J40N/O' 3%A4' G3V#42' E?/_. %3
#D G3"3 u(K (?V/T7.  

  
4-3- )1'7+, -!./ 0123,   

    ><S/?%3 J,NV" (?V/T7ETM+    JQ'"3 {c$(K DN  EIb 
>44<,K3 R/b#44./K (?V/T447 V ASTER J44Q'"3 {c44$(K 

E44F" G3A44K s./44?3"% . >44[,|  ?#44e7 "#44<K"»DN J44K 
s./44?3"% « (?V/T447ETM+  J44OK"% Z" G3/[<44F" /44K )1 (  

#?3(W 8/9.".  
  

 JOK"%)1(    
  min max min maxL L ((L L ) / DN )DN ! "  

  

  j %3 J*  HL      }(P. 3%A'  cC,^ s./?3"% DN  uZ%" 
     V  c4C,^ >'A!%DNMax        E4et >'A4!% uZ%" ()*"#4$ 

 JK G#D     G#Q9QF J;,FV)255 ( E4F" .   wV#4@2   (?3/4&' 

         G#Q9Q4F :4;<=' R/b#./K s./?3"% dB,Q,' V dB?g*/'
ETM+>' H/I. "%  #b3.  
JK              J4K s./4?3"% (?3/4&' >4[,|  ?#4e7 %APQ'DN 

 G#Q9Q44F (?V/T447ASTER" J44* L  M%A44U J44K "#44<K" Z
G#D ES/?%3 s./?3"%  JOK"% Z" L#.")2 (#D G3/[<F" .  

  
 JOK"%)2(  i i iDN (L / coef ) !1  

  
     !" #$ %&Li    '()*+,-. )   /0-*1$2# 3)*4 (  56*789

    :;0 $#<=DN       >  56*789 '=<?# @A#2 Coefi   B1:*C 
 51)**D.DNE**F2 /0-**1$2# %**,  . G2:**, #<&H**= B1:**C
  G-I)0-,1   -. 14   J)+K+F ASTER       3#-*DL B*8.:. %*, 

A2 E***F2 :688/1  415/1  862/0  2174/0  0696/0  
0625/0   0597/0   0417/0   0318/0   006882/0  

006780/0  006590/0  005693/0 > 005225/0.  
  %**M,2# A2 J$-NO**F2 -**, /P*F)3( Q,-**.A-, :1$-**R=  

          %D*F-S= T8*8U. J)+K+F >$ :I G-I)0-, G2:, 'SMF
)1$:(.  
  

 %M,2#)3(  .L.d
ESUN.COS(Sz)

 
! "

2

  
  

     !" #$ %&L         B6*V:, :*;0 $#<*= 56789 /0-1$2# 
d, (wm Sr m )# # #$2 1 1   )*V2> #$ )84#<W * T8=A %XY-Z 

  '=<K0)6/149  :O=<X8& !<8X8= (   Sz  E[F %1>2A    \]:^2
  )84#<W)   %*_#$Zenith(   >  ESUNi     'V`*Y2 B1:*C 

 B6V:, G:N6[.2 Q,-.A-,(Wm m )# #$2 1EF2 .  
123

  

 a>)_2 . :1$-R=MaxL > MinL J)+K+F G2:, bETM+  

Band ETM1 ETM2 ETM3 ETM4 ETM5 ETM6-1 ETM6-2 ETM7 ETM8

Lmin 2/6- 4/6- 5- 1/5- 1- 0 2/3 35/0- 7/4- 
Lmax 7/293 9/300 4/234 1/241 57/47 04/17 65/12 54/16 1/243 

 !"#:  3:c0<4 2007  

                                                           
1. Resample 
2. Nearest Neighbour 
3. Bit 
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4-4-)9!:H7 * 31IJ/  K5# 0L"; 9B  
%,    a)= 587d. #<;+=       %*N^e= $#>":*, G-*I      G#<*4 G-*I

   J$2$ 2)O,2 #$  f-W           >$ %*, 'Z$-g*. #<h %, '02)8= G-I
   '4A<=" %OF$)20 %0<[0  (    )I-*4 >)9  %*0<[0  (  i86*R.

)1$:( .        a-*F #$ G)*0>-=$ %*U^-M= %*, %*_<. -,1376  
2#-9   ED60 -, f-W G#<4 G-I:O=  '*N8h G-I1  %*1jK. > 

%N^e=   'XY2 G-I2      J$2$ !-d*0 ',<*W 'cO6D[I    )*02 .  :*,
          G-I)*0-, @A#2 :, J>`L :C-V k8RS. #$  \-F2 T8[I

    ED60  J$-NOF2 $#<= :1>-g. lXOm=     lXOm= 'N8h G-I
  %N^e= %1jK. >        E^-V %F #$ 'XY2 G-IDN    > /0-*1$2#  

    > %DF-S= j80 'SMF Q,-.A-,        /P*F > J)*4 J$-NO*F2 
       %0<[0 5S= #$ 56789 :I #$ G$)L @A#2    f-W G#2$:,

Q89 3n-V '=-[. #$ EF2 J)1$:( o2:mOF2 %ON(.  
        J$2$ A2 J$-NO*F2 -*,  )U, %XV:= #$       > '*4A<=" G-*I

       p-*( %*, p-*( !<8F:(# @>#3      a)*= 587d*. %*,     G-*I
        5*=-L %*F G2:*, 'cO6D[IEC   CL   > SQ4     #<*h %*, 

       %*F :I #$ > %0-(2)_   E*^-VDN      Q,-*.A-, > /0-*1$2#  
   EF2 J)4 p2)?2 'SMF .        T*12 %*& EF2 q8C<. %, pAn

    :1>-g. G2:, 5[LETM+   > ASTER      2j*K= 3#<*Y %, 

E**F2 J)**4 p-**K02 . 57**43 > 587d**. 5**V2:= :c0-**8, 
#-DOL2 a)= 'K+F EF-I.  

     a)= !-8= A2  G)U, p-( #$     %*, G-*I       A2 J)*=" E*F$
     a)= T1:Or,  p-( %, p-( @>#   [m. G-I  %*N^e= T8    G-*I

         E&:*4 :*8sO= $2)*U. T1:O[& G-+D= :, G#<4     J)*++&
       T1:O[&  )81t. G-MW T1:O[&  T8[m. G-MW T1:O[&

  !2j8=RMSE      'cO6D[I B1:C T1:.n-, !$<, 2#2$ >  4 
)1$:( u-mO02 '12#-& B1:C >.  

          T8*8D. B1:*C !$<, n-, %& -K0" A2)R2 (   a)*= #$
 # ',-mO02           :*, '*X8^$ '1-*r+. %*,  J:8sO=)*+v !<8F:(

              %*, '*O?> a)*= :*I '12#-& > E680 a)= !$<, )="#-&
 '= 3-Dw2           %O6*,2> :8sO= A2 ',<W l8Y<. )02<O, %& )F#
   )I$ %x2#2)     '0-MXF > 'x-C#1377( %,       ',-*1A#2 #<;+=

   a)= E?$ > ESY     %*, G-*I          #-*8U= #-*rv  J)*=" E*F$
T8**[m. 'D6**0 G-**MW5 (RE)D6**0 G-**MW    )**81t. '

   -I-MW y,:= #H_ T8c0-8=6) RMSE (    '12#-*& B1:C >
          #$ -r0" %, z<,:= 3n$-U= %&  EZ:( #2:? J$-NOF2 $#<=

  {,2>#)4 (  >)5 (  >)6 ( EF2 J)=" .a)=       j*80 '1-*r0 G-I
 A2 J$-NOF2 -,9J)4 'K+F#-DOL2 %0<[0  )02.  

123456  
  
  
  
  
  
  
  
  
  

  

 5743 .a)= 'K+F#-DOL2 > 587d. 5V2:= -I  
                                                           
1. Band Ratio 
2. Principle Component Analysis (PCA) 
3. Stepwised 
4. Corrèlation Cofficient 
5. Relative Error (RE) 
6. Root Mean Square Error (RMSE) 

 !"#$ %"&'()*+,-
 ./0 12 34$

5"6125"6 
Band Ratio 

PCA

DN

Band Ratio

PCA

Reflectance

Band Ratio 

PCA

Radiance
  !"# $%"&'

 ( )*+,-
.,)/# 0)1+2-3%$'

# 45! 67 89
:); 67 :);  

.,)/# 0)1+2-3%$'
 45! 67 89#

:); 67 :);  

<%)+2 6=%)>#  
?%9@' A*BC D)E

AF/,!)@+G- 

AF/,!)@+G- 

AF/,!)@+G- 
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  !"#$)4(  
  Qo Qe

Qo
RE  

! "100  
  !"#$)5(  

  
i

Qo Q
RMSE

n

e( )
!

 
!
#

1 2

1  
  !"#$)6(  

  
i i

e
n n

i

n

(Q Q ) (Q Q )
n nCE

(Q Q )
n

! !

!

   
!

 

# #

#

1 12 2

1 2

1 1

1
   

  

  

  %&''($)  ''" *+,''- ./''!0 12)/''34 5''6# $)Q
 

 
 7&8/9'''4 $#&''':4   % ;,'''"#< ='''>?;4 .#eQ $#&''':4  

 ''>?;4 *''@>ABC % ;,''"#< =eC  %*6#$/''D E6=''F Q  
  7&8/94 =6)/:4 5>G-/>4     < .#n    H'I# 1#&8/9'4 )#&'3C 

)Green & Stephenson, 1986; Das, 2000 .( 

   ./J /" %H6/K- $)          " L&4 =8 $) M$&@4 ./8&-/" .$#NO
  9:-  >KCEC %CL < SO4HI# 7&P Q#&R# .  

  
5-23#45   

L&4      'STU4 5>ABC ./8           V# W'(/X Y/'0 .$Z'P ./'8
W6&+C             '[>;- < *\!'I ]"/CV/" < ^-/6)#$ *S>_ ./8

          .$Z'P  STU4  I .#=" /K-` *[@I$/+;a# < *"/6V$#EC %
CL < SQ4 H''T/X  ''I $) »DN ]"/''CV/" < %^-/''6)#$ %

*\!''I «7)#) .#=''"  7&@[@''I ./''8ETM+ 7$#Z8/''4 
 7&@[@''I < H''I&@TASTER<#&''J $)  L3 < 4 7&''4` 

HI# .      HD=P ./8&-/" .<$ =" b` L/Aa# V#      9':- %7&@@D
  1#=>>?CEC  %CL   < SO4  :+_ /"      c='" c<$  '" .&'@"
*AD#=C1      =6</d'C .#='" ETM+   < ASTER   7&'P  '>KC 

 HI#)WeP  ./84 < 5 .(  

1  
 L<&J3 .L&4  STU4 5>ABC ./8  -ZA- /" L&4 *[@I$/+;a# < *"/6V$# f6/;- %Y/0 %.$ZP ./8  7&@[@I ' W:;,4 ./8ETM+  

678 9-$:; )20<5+%5 (  (=>*"#?4@! )9<5+%5 (  <AB#C8  
R RMSE RE CE R RMSE RE

dnEC ( / BR / ) /!  " $33 9 5 4 706 7 35/0 8/121 5/50 12/0 12/0 8/165 4/65 

52/0 9/110 8/44 27/0 13/0 4/158 8/62 

ref
b bEC ( / ) ( / b ) ( BR / ) /
b b

 
!  " # " # "  

 
3 45 8 5 8 7 2166 7 5 807 72 4 7/0 62/93 1/34 48/0 16/0 5/123 3/49 

dnCL ( b )!  " #38 5 8288 4/0 1/1247 3/1012 16/0 32/0 4/1518 7/57 

radCL ( b )!  " #46 5 4075 4/0 1/1247 3/1012 16/0 32/0 4/1518 7/57 

refCL ( b )!  " #12449 5 7977 4/0 1/1247 3/1012 16/0 32/0 4/1518 7/57 

dnSO ( BR / )! "  4 21193 4 3 14846 5/0 4/683 1/261 25/0 12/0 2/765 2/312 

radSO ( BR / )! "  4 5934 14 1 4056 51/0 2/681  7/258 23/0 12/0 3/689 9/316 

refSO ( BR / ) ( PC )! " # "  4 18801 14 1 192 2 14377 58/0 8/642 1/182 34/0 16/0 2/651 2/304 

  

                                                           
1. Density Slicing 

radEC ( BR / ) ( BR / ) /!  " # "  409 5 4 2039 4 5 1501 1
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  !"4 . #$%&' ()%*EC +CL , SO4 -.,$/0 12  3$4 +ETM+  

  
 5,674 .568 (9:;8 <=>?0 @$A (*B>* $C 568 DEFGH$&IJ2 , DC$.1H2 K.$I* +L$M @HB" @$A  N6FEFG O  %IP8 @$AASTER  

F2$ 0.GH, )20  E>IE(  -JK9&738L5 )9 E>IE (   "%7M$  
R RMSE RE CE R RMSE RE

dn
b bEC ( ) /
b b
#

! " #
 

2 360 932 32 3 45/0 116 16/45 21/0 5/0 9/139 5/48 

radEC ( / BR / ) /! " #4 1 2 3 563 5 47/0 6/115 65/43 22/0 47/0 4/140 8/47 

refEC ( BR / ) ( b b )!  "  " " #1945 2 3 2961 2 3 4459 55/0 8/109 46/41 3/0 53/0 5/127 86/22 

dnCL * * * * * * * 

radCL * * * * * * * 

ref
b bCL ( )
b b
#

! " #
 

2 335 50172 3 46/0 1/1271 1/50 13/0 22/0 04/1307 8/52 

dnSO4 * * * * * * * 

radSO4 * * * * * * * 

refSO ( BR / ) PC!  " # #4 8546 4 5 96187 1 10670 5/0 5/685 9/209 25/0 38/0 2/824 8/308 

 *DFQ8 DRIP&>A S26%T H2U  
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  !"5 . #$%&' ()%*EC +CL , SO4 -.,$/0 12  3$4 + ASTER  

  
5- J.8E ' OA*  =).P  

 56OO8 (OOC (OO7B0 $OC  <=OO>?0 @$OOACL 5,6OO7 HU 3 HU +
               12 -OV* UHBO8 (O9:;8 (OC DO9=' W=G$PO4 (X D0HB3
           .6&0 +UB" U,6Y8 Z$M 6*$C [. (C $\F0 L$M @HB"

       ]C$O01$C , ^*$O.U2H D9='       HU UBO&\C _O7B8 DY`OG
    DO>* DRIPO&>A @$AH$=Q8          UBO7B8 aOC2,H 2-O.1 +UBO"

D&P*          NU$9IG2 $C DY`G ]C$01$C , ^*$.U2H -.U$%8 , 6*2 
 12 <=OOQ8 DI&POO* 12DN  -.U$OO%8 , b=Y/OO0 _.2-OOc +

  N6O*-=d DEFOG2,     O 6O*$C -OA @$OA     @-.U$O%8 UBOM (OX
WC$e D8 (&G$Y8 O6*2 UU-d.  
(C         (C D9='  .6&0 5$>J2 DfX HB'   ^*$O.U2H -.U$%8

     (9:;8 <=>?0 HU DY`G ]C$01$C ,       (OC -EF8 L$M @$A
            gOA +<=O>?0 56O8 H$O&IJ2 , DC$.1H2 @$AH$=Q8 ].2hT2

   N6FEFG @2-CETM+       N6FEFOG gOA , ASTER   N6O" 
 WOOG2) 5,26OO73 , 4 .(S$OO>A  5,6OO7 HU (OOX HBOO'4 

D8      DRIPO&>A 56O8 @H2-i-C 12 ^j +U-X N6A$)8 S2B0
    , L$OM #$9:BOG (O9:;8 <=C    HU -OfX (O9:;8 <=OFk>A 

  #l$4DN     DFQ8 m$&0H2 n=A +^*$.U2H ,      $\*o <=C @H2U
 6)* U$E.2 .            ]C$O01$C WO:$4 HU (OX WOG2 D:$4 HU <.2

  DFQ8 (`C2H DY`G       SB=*o ,U <=C @H2U)CL   , SO4 ( ,
   WG2 N6.U-d U$E.2 $A6*$C .    568 DC$.1H2 @$AH$=Q8 UB&\C

         #$O&=X-0 -=ep0  =:U (C SB. ,U <.2 UHB8 HU    , (0$9:BOG 
         HB\q D*$8h>A , (%`F8 L$M DY`G r$01$C -C N6.-fX

 #$9:BG #$&=X-0             DO!.h=T #2-O==s0 $OC H2U-OfX , H2U HU
@H2B>A$* D81$C @-.BX @$.tj DY`G @$A UU-d .  

          N6FEFOG @2-OC L$M HU #$9:BG SB. D.$G$F" HU
ETM+ (C +     +DY`OG ]C$O01$C , ^*$O.U2H  .6&0 (`G2,

  568 <==Q0 _.-c    @$A    568 D.2H$X _.-c , <=>?0   $A
              WO:$4 HU DOfX HB' (C $82 +NU-X -==s0 Duh7 S2h=8 (C
 <OO.2 -OOR.U WOO:$4 ,U $OOC (POO.$%8 HU DY`OOG ]C$OO01$C
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  (IT$. ].2hT2 _.2-c        56O8 @$`M H26%8 12 , 6*2      hO=* $OA
 WG2 N6" (IG$X) 5,673 .(  

     5,67 (C (7B0 $C3           6O*$C +-OfX SBO. <=O>?0 HU 5 
  N6FEFGETM+     OG -OA HU     WO:$4 (»DN    , ^*$O.U2H +

 DY`G ]C$01$C «     WOG2 N6" UH2, 568 (C .     (OX $OE*o 12
 <.2-C$OOFC +WOOG2 v$POO4 L$OOM WOOCB'H (OOC 6OO*$C <OO.2

   6*$C DRIP&>A5        DO8 2H -OfX -.U$O%8 $C        12 DO"$* S2BO0
            , DY`OG D:BO>Q8 [O>* _=X-0 HU SB. <.2 ]FX2-j

S$.-7          @-.BX @$.tj (=4$* HU L$M b`G DICB'H @$A
WP*2U .568       ()O%* (O=\0 HU (O9:;8 <O.2 (C mBC-8 @$A

     D8 $.tj rB'-8 , w$3 x'$F8         WO=>A2 HBOM HU 6O*2B0
6"$C .<=*2BM   NU21)1381 (  S1, 5$>J2 $C   -OC yfI?8 @$A

    (IPC2, -=sI8 @,H)-fX (    gI.H$R: (X 6=GH (E=I* <.2 (C
DOOFQ8 (OO`C2H +-OOfX -OO=sI8 vBOO!Q8 <.-OOz*  $OOC 2H @H2U

  @$A6*$C2   , 3   , 5 ETM+ )*   DO8 S$        K.$OI* (OX 6OAU
<=*2BM x=%Y0 K.$I* $C -c$4 x=%Y0 UH2U W%C$`8 NU21.  

56OO8 DOOGH-C  5,6OO7 HU #$9:BOOG <=OO>?0 @$OOA3 
         6O*$C W&P* (X WG2 (I!* <.2 -R*$=C4    (OC 3   N6FEFOG 

ETM+  WO:$4 HU DN  6OO*$C W&PO* +4  (OC 1)  {M$OO"
 L$M WCB'H (        12  3$4 +|,U (9:;8 , ^*$.U2H W:$4 HU

     =fY0 , (.hE0   @$A6*$C Df321   $0 5      (OC N6FEFOG <.2 
       L$OM WCB'H {M$" -=ep0 N2->A)1/4BR (   WO:$4 HU

   (9:;8 $C DY`G ]C$01$C          }$3B/O?8 L$OM @HBO" @$OA
    WOG2 (IP&>A #$9:BG SB.+        DO8 -OV* (OC (OX      12 6OGH

    #$9:BG #$&=X-0 DA2->A , #H,$E8    5B!:B8 $C H2U    @$OA
 6*$C W=G$P4 , ro4 N6FEFG ETM+(C  DC~7 Dd�., 
6"$C N6" D"$* ro.  

S$>A          5,6O7 HU (OX HBO'4      DO8 N6O.U hO=*     +UBO"
         (O9:;8 (.hE0 12  3$4 5,2 (9:;8 $C L$M #$9:BG    @$OA

   @$A6*$C Df321   $0 3      @$A6*$C W&P* <=Fk>A , 4   , 5 
  N6FEFGASTER          (OC DY`OG ]C$O01$C W:$4 HU $\F0 

    WOG2 N6" UH2, 568 .        @$A6O*$C DO9=' (OF82U (PO.$%8
  N6FEFGASTER   $C ETM+     D8 6=.p0 2H (I!* <.2 +   6FX

     6*$C D9=' NU,6Y8 (X4   , 5         $OC }$O&.-%0 N6FEFOG <O.2 
  @$A6*$C3   , 4   N6FEFG ETM+  UH2U �$&`*2  .  (E=I* HU

D8                ,U -OA HU DO9=' NU,6OY8 <O.2 (X U-X S$J�2 S2B0
       [O>* D.$G$F" HU D*$P!. W=>A2 @2H2U N6FEFG     , $OA

SB. WG2 L$M @HB" 6�:B8 @$A .=0-0 <.6C (P.$%8 12 _
 5,26OO73 , 4DOO8 {?)OO8  _OOG$F8 (OOX UBOO"  <.-OO0

568                (OC (O%`F8 HU #$9:BOG SBO. H26O%8 <=O>?0 @$A
568        6*H2U xfQ0 DY`G ]C$01$C 12 KIF8 @$A . <=Fk>A

 DzPOOf=d , 5$R=OOG �H2hOOd xOO&')1980 ( 1H6OO:B8 ,
)1987(   L$M {=?)0 @2-C +       6O*$C +#$9:BG @2H2U @$A
6) D0H2-4 (  N6FEFGETM+  *$C +      2-O.1 +WG2 D&G$F8 6

   (=4$* HU2/10         (OX UH2U UBO7, DC~7 (=4$* -I8,-!=8 
  5B!:B8 -=ep0 WY0     #$9:BG N2->A ro @$A     UH2U H2-Oi $A .
     6*$C (!F.2 (C -V*5   , 7   N6FEFG ETM+      $OC _O=0-0 (C 

  6*$C4   , 5   N6FEFG ASTER       DO9=' NU,6OY8 �$Y: 12 
             56O8 UHBO8 HU -Oc$4 xO=%Y0 K.$I* 2~: +UH2U W%C$`8

G     N6FEFG (C mBC-8 #$9:BASTER  DGH-C 6.;8     @$OA
WG2 (I"~d.  

 568 DGH-C         (O9:;8 (OC mBOC-8 @$OA  EC    HU L$OM 
 5,26OO73 , 4   @$A6OO*$C ]OO%* 12 DX$OO4 hOO=* 2 , 3 
  N6FEFGASTER         WO:$4 (OG -OA HU DN    , ^*$O.U2H +

     @$A6*$C ]%* +DY`G ]C$01$C4   , 5   N6FEFG ETM+ 
   W:$4 HUDN      8 ]%* <=Fk>A , ^*$.U2H ,     W&PO* gO\

  6*$C3   (C 2) 2/3 BR(    6*$C W&P* +7    (OC 5) 5/7BR ( ,
  6*$C7       WG2 L$M @HB" (9:;8 $C N6FEFG <.2  .  DOGH-C

      DO8 S$)O* (IO"~d #$Q:$`8         @$A6O*$C (OX 6OAU4   , 5 
  N6FEFGTM    h=* , PCA      @$A6*$C 12 N6" (=\0 4   , 5  , 

7     6*$C W&P* , 3   (C 4     {M$O" , 1NDVI     b`OG HU 5 
    @H$O8o 63HU) 6O*,$8U  +@1376 (    @$A6O*$C ,1   , 2  HU 

  b`G1       DOFQ8 DRIPO&>A @2H2U @H$8o 63HU      $OC @H2U
EC NUBC     6*2)  +S$=!I"U1378 .(  D8 +DT-' 12    K.$I* S2B0

   @6*,$8U x=%Y0)1376 (   S$=!I"U ,)1378 (   6O.;8 2H
         D9=' NU,6Y8 2-.1 +WP*2U x=%Y0 <.2 12  3$4 (E=I*

 @$A6OO*$C3 , 4 �6FEFOOG ETM+=' NU,6OOY8 $OOC  DOO9
 @$A6OO*$C2 , 3 N6FEFOOG ASTERDOO8 WOO%C$`8  6OOFX .

                                                           
1. Normalized Difference Vegetation Index 
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  D%+ D^8CB%& h:!F3    "6 P(Q D]R` D^-*Z: /^+#*: (+!F3
 N7ijQ 6"'g/:    (G#: ;#< @#& .   DT-9"#B8k! @!/: ,0!/:#-:
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6/*E.  

  
6-2/#34   

  
Alavipanah, S.K., 2006, Application of Remote 

Sensing in Earth Science, Tehran 
University Press, Second Edition, p. 478. 

Damavandi, A.A., 1997, Investigation on 
Possibility of Using Satellite Data to 
Detect and Classify of Saline Lands by 
Digital Method, M.Sc. Thesis Research, 
Center of Researches the Kavir and Desert 
Regions of Iran, p. 112. 

Das, G., 2000, Hydrology and Soil 
Conservation Engineering, Prentice-Hall 
of India Press, p. 489. 

Dashtakian, K., Pakpavar, M & Abdollahi, G., 
1998, Investigation on Methods to 
Produce Soil Salinity Map, Using at 
Landsat Data; Case study: Marvast Region, 
Seasonal Scientific- Researches, Iran 
Research Institute of Rang land and Desert, 
15: 139-157. 

Deschamps, P.Y., M. Herman & D. Tanre, 1983, 
Definition of Atmospheric Radiance and 
Transmittance in Remote Sensing, Remote 
Sensing of Environment, 13: 89-92. 

Green I.R.A. & D. Stephenson, 1986, Criteria

for Comparison of Single Event Model, 
Hydrological Sciences Journal, 31: 395-411. 

Mobasheri, M.R., 2006, Remote Sensing and 
Satellite Technology, Khaje Nasir Toosi 
Poly-technique University Press, 1st edition, 
p. 335. 



5)674 8"'9./ :; ()-< =>?@; 1! 08#)A*! #/ BC#, D"+E D#& .>'#ETM+ ' ASTER(FG* H/#;1#/ ' IJ#>8!" 5/ 

   ! " #$ %&'(GIS$ )*$+  
 ,-(. "    /!-0123)    !-451389  

35 

Mulders, M.A., 1987, Remote Sensing 
Development in Soil Science: 
Developments in Soil Science, Amsterdam 
Elsevier, p. 379. 

Nield, S.J., J.L., Boettinger & R.D. Ramsey, 
2007, Digitally Mapping Gypsic and 
Natric Soil Areas Using Landsat ETM 
Data, Soil Science Society of American 
Journal, 71: 245-252. 

Rezaei, A. & Soltani, A. 1998, Introduction to 
Applied Regression Analysis, Isfahan 
University Publishing Center, P. 294. 

Schowengerdt, R.A., 2007, Remote Sensing; 
Models and Methods for Image 
Processing, 3rd Edition, Academic Press, 
Elsevier, California, USA, p. 515. 

Siegal, B., & A.O. Gillespie, 1980, Remote
Sensing in Geology, New York: John 
Wiley. 

Switzer, P., W.S., Kowalik & R.J.P. Lyon, 1981, 
Estimation of Atmospheric Path Radiance 
by the Covariance Matrix Method, 
Photogrammetric Engineering and Remote 
Sensing, 47: 1469-1476. 

Yuksel, A., & R. Gundogan, 2008, Using
ASTER Imagery in Land Use/cover 
Classification of Eastern Mediterranean 
Landscapes According to CORINE Land 

Cover Project, ISSN: 1424-8220. 

 

 


