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1. Normalized Difference Vegetation Index
2. Enhanced Vegetation Index
3. Land Surface Water Index
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2105LSWIZ%O2+ .! umD ]70V. ,T"#;" Z77(A2v< 5
< '.(-(Rdd?NDVI< xdd$;<2%- '"0ddUM+ ,T"#dd;" Zdd7

w(J]D" f?27  ($S ,F0a.iU4d$D (d7 '."#$X(F 5="."
*�0d@U+ EdF.  .<! <  E$�$a ]R- '0QX" *5UR-E@b

s0YM+ 5?(6+ q$6cJ K.EA (7 zD(@U+1Q13MOD

 EF ZU;2S 2p? .!E?".5%B" !26T<.Zd:"."WdT" .!  EdF
<! '(@9+27 f?27 '()."#$X(F 5T(D(@F < 5D.27 *t$LMJ
]d$3A0+ 5;23+ /" �a EF. < '.(-(R?  .<! .! Z$=2;

 !"! < Zd3X(m+ !.0+ ZLm@+ K($B0Y1 <.(d- Zd7 '(d)
iUT.0dQX" Zd+"!" .! < ]D"  EF ZU;2SZd7 5T(d).0dp@+

Zd&0eC+ /"  !(cUdD" (d7 f?2d7 '()."#$X(F '/(D"E['"
}2B (I?8 q$6cJ .! 2��+ '()2U+".(a /" ]7(��0? /" 2p?

1. Surface Reflectance
2. Early rice
3. Single rice
4. Late rice
5. Vegetation Indices
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]D" iA..Z7Z7 * <P&'()(m1 HE?(D. xA"EO Z7 .0p@+
_<. 2d7 ."`S2$�|J*f?2d7 '()."#$X(dF '/(dD"E[ '(d)

k8 < 5;"2S0a0J H0b 5T()2U+".(a.! xQ@[ < ]7(� '()
qd$6cJ iUT.0dQX" 2d7 ."`S2$�|J x+"0& '/(D"E[ ,l7

!.0+ f?27]d;2S ."2dA 5D.27.(d7 fT(dU? #d$? N(C?"2dD
 !"! /"  !(cUD"'27.(d- ZRdL? < 5?"Ed$+ K(d$%e& '()

."2dA 57(dT/." !.0d+ (dI?8 ]dA! < E?EF 5D.27 *5="."
];2S.

2-IE' E :(A/ &
2-1-4J+ K/ :'A/ 46K1/

<. '0dD <! .! < H".Ed?/(+ ZdQ%[ .! xd+8 H(UD2IF!
�(cJ." (7 /"2)76! umdD /" 2U+'"."! < !."! ."2dA (dT.

K(YddUl+52< Zdd[.!21< 5A2ddF s0ddV ZddL$A!36
< Zdd[.!285X(eddF �2dd& ZddL$A!)N 36 28   E 

 52 21  (!"# .        $%&' ()*' #+#) ,%-) .' (/0"123 45#
  6#38450         7/&" +) 891' !:;156 <=#+# +/0>? 1390 

   ?@AB .C"DE +/EF GHI1'$   .E/91' J/?       )/K&0L# @ JM&5+
          891' N/L+# O*PQ R/S- 6#  !:; J*T-# O*PQ @ J6+@/:;

) U"*0E  V+)@6   V+15)  V+ (      )+*&E .&WXPE (#*PY .'

  Z&3 [/\09# .]-/XE)APERI, 1390 .(   (#M&%E J/&PHE1'
             ^1&I _/&]-/XE V/&"#1' @ )#6F J/&5+) `X" 6# O/aQ+#

   J6+@/:; .]"*Q.=*b      (/0"123 45# 6#1? M51'F   ." .'
  !cCL» (/%E  !3)    <9/0C?*; @  ZP' « <E d%CWQ    )*3

        !"# 891' e-/f !:; <-@# +) .;)   ,>&31 .(  V/&"#1'
g+#Mh    $?@AB .C"DE J/?   .E/91' J/?       )/K&0L# @ JM&5+

        <i&j# & 891&' k&L#@+) /&5 & l*0i&3  J6+@/:&;   451&Q
      <E +/c3 .' ,EF (/0"123 <Y#+6 7*KSE       1&T5) @ Z&5#

   HL 6# J6+@/:; _m*KSE     VZ&Y  /&%'*-  *&n  NZPh ,%
 e%"  #Mi; .' .; +ZH3  .o9*5  <P%E6   <&'F @ d5) _+*j
 <E !:;            /&29F !:&; 6# pZ&? @ Z&9M%q/9 +/%C&' Z9*3

 r12' sm*c]E             d5*&WQ 6# t+/&u +) <Y#+6 4%E6 6# m/' J+@
 !&&"# 891&&' <&&Y#+6)APERI, 1390 .( (/0&&"123 4&&5#

    7/&&" +) J+*:&&; _#ZP0C&&E V/&&"#1'1379 J#+#) 
$\'            .&; !"# r)*' (/o5+m @ !3)*'#) @ JM;1E J/?

 $%B & !3) .WXPE   !3)*'#) $\' rZ91%h1'+) & .0ah
 !cCL @      !"# JM;1E $\' 6# <5/? .    !&3)*'#) $&\'

.'          <0:;@) d0C%" J#+#) !")m/' +) 40v1h +#1L ,%-)
 !"# <iSE N/L+# !3/; /' 891')APERI, 1390 .(  

  

  
 ,>31 ./XE )+*E .WXPE !%]L*E(/0"123  .]- (#+Z96/E (/0"# +) ,EF  



 !"#$%& ' ()!*+,- .)#& 

   ! " #$ %&'(GIS$ )*$+  
 ,-(.!-/0   . " 1!-23    *-456-71391   

80 

2-2-()!)  ()#/01! .#& (23  
2-2-1-()!)   .45678 .#&MODIS  

 V*9/%L# @ 1aCcQ# 4%Pwc? @ 4%E6 /' UHQ1E _m*KSE
MODIS M&&;1E +) NASA’s Mission @ $5/&&B J#1&&' 

    <&E Z&%-*Q 4%&E6 d0C&%" l+)   Z9*&3)John J. Qu, 

2006 .(NASA E .0&&"*%B Z&&%-*Q @ 45*&&>Q  _m*K&&S
MODIS       <E 7/H9) /PHE d0C%" _+*j .' #+   ZP; . Z%-*Q

r)#) 4%0C&&\9 /&&' _m*K&&SE  .&&0v1h1' J/&&?6# Terra-

MODIS   +) 22    7/" .5+*v 2000     @ Z3 O@13 J)x%E 
  r)#) 4%0C\9 /'     6# /?Aqua-MODIS   +) 2    7/&" .%y@z 

2002   !&v/5 .&E#)# )John J. Qu, 2006 .(  _m*K&SE
  4%E6MODIS   .' 3  Q .0")    <&E d%C&W   Z9*&3 :   <:&'/Q

    <&P%E6 $&3*B 1Ta%&j*Q @ d0C%"*;#)Christopher 

Justice, 1998 .(   <&>5M%v <'/&56+# J#1' <:'/Q 7*KSE
             Jz1&9# .&-)/HE 6# 1&02' l+) /&' 4%E6 `X" J/?ZP5#1v

  `X" /     <&E +/&; .' 1aCcQ#  )@+ .    <c0C&%"*;# 7*K&SE
           .&' #+ 4%E6 `X" <?/%h $3*B <9/E6 @ <9/>E <5/5*B

 <E !")    J)@+@ @ Z?)      7Z&E J#1' #+ /?     r1&2' J/&?   J+@
) Z%-*Q !%i'/L (   <E .%2Q <c%3*%' @  ZP; .  J/?1Ta%&j*Q

          #+ <]%HI @ <9/C9# 1%{0E @) 1? _#1%%{Q <P%E6 $3*B
 d:q +)     <E .H"/SE <P%E6 6#Z9#        @ ,iY l+) .' @ ZPP;

J+#|h1%}~Q   <&E J+/&5 _#1%%{Q J/?   ZP9/&"+)Bhaskar 

Ramachandran, 2011 .(  4&5# +) rZ3 r)/a0"# 15@/KQ
   7*KSE G%WSQ1Q13MOD   rZPoP" MODIS !"#  .

            )/&56 !'*I+ @ 1'# $3*B ,%-) .' .]-/XE )+*E .WXPE
   45# .'  <E 4E#) N#M-#           .&' .&9#6@+ 15@/K&Q e%;1Q .; Z96

)*&&3 .&&0v1h +/&&; . <?/&&%h $&&3*B �u/&&3 7*K&&SE
)13MOD ( rZPoP&&"MODIS  ()*&&' #+#) 1&&' r@x&&Y 

   )  <&a%I J/?Z9/' �u/&3 J#+#   J/&?NDVI @ EVI  /&' 
  e%;1Q16   �%>aQ _+ZL !SQ r6@+      <9/&>E J/?250  @ 

500   @ 1000         ,&5/Q +) .&; !C&? M%9 10E       Z&b#@ J/&?
)1200 +) 1200J10E*&&i%;  ( .>H&&3 +)SIN1 .&&y#+# 

<E  Z9)1h .     7*KSE  G%WSQ 45# +)1Q13MOD   +) .;
 M;1ENASA’S Mission    <?/&%h $&3*B $5/&B J#1' 

  <E Z%-*Q 4%E6     r)#) (#*PY .'  )*3         +/&; .&' <i&j# J/?

   7/" 15@/KQ @ !v+    J/?2010   @ 2011   �*'1E J)x%E 
  .'Q  ,5/05V22H        J/?Z&P5#1v 7/]v k56*Q *%3+F M;1E 6# 

  4%&E6(https://Ipdacc.usgs.gov/) LPDAAC  .&0v1h 
Z3 .1Q13Mob   <9/>E �%>aQ _+ZL J#+#)250  @ 1&0E 

  �u/&3 J@/&b  J/&&?NDVI @ EVI   r#1&c? .&' 4 Z&&9/' 
 M&&E1L <&&a%I)nm670-620(  �&&5)M9 M&&E1L (@)/&&E  

)nm876-841( <&&'F  )nm479-459 ( M&&E1L (@)/&&E @
  <9/%E)nm2155-2105 ( !&"# .      <&a%I J/?Z&9/' 4&5#

   ̀ X&&" !&&'*I+ .&&' V/C&&b �u/&&3 Z&&%-*Q <5/&&9#*Q
)2105LSWI (Z&&9+#) M&&%9 #+ .1Q13MOD  1&&' .&&%>Q /&&' 

/K&&Q <SX&&" [/&&Q6/' .&&9#6@+ 7*K&&SE 15@)09MOD 

Series (.&&ib1E +)1 <&&36#)1B2) G2L(2 �/&&W9 ,&&5/v 
710P;3  rZPoP&" @ Z%3+*u .5@#6 ,5/v  )Geo-Angle 

File ( !%a%; <'/56+# ,5/v @)State QA (<E Z%-*Q  )*3
)Huete, 2002 .( 15@/KQ +)2GQ*09MOD _/S%SKQ 

    7ZE V/"#1' �51aCcQ#4SV6  rZ3 N/o9#   #     /&o9F 6# @ Z9
       7*KSE Z%-*Q .5/B 15@/KQ 45# .;1Q13MOD  ZP0C? 

          7Z&E .&>P5# .&' .n*Q /' @SV6     7Z&E 451&02' 6#     J/&?
   r+#*?/&&E 15@/K&&Q �51aC&&cQ# _/S%SK&&Q   !&&"# J#

g6#)1B          15@/K&Q J@+ 1&' .; <5/?1Q13MOD   7/&cY# 
<E             +#) #+ /&Xu (#M&%E 4510c; R/S- 45# 6# M%9 )*3 &9 Z

)Vermote, 2006 .(@/KQ G%WSQ 45# +) rZ3 r)/a0"# 15
    <36#)1B .ib1E J#+#)3    .&9*h .'  ZP0C?        @) +) .&; J#

         �&510E*5)#+ (*%&"#1H%-/; .%-@# g6#)1B .ib1EGeo-

Location  `%SK&&Q  �51aC&&cQ# `%SK&&Q  1&&'# �&"/E  
   .>H3 +) @ <"ZP?     �51]Q $%B 6# J/?  .>H3 rZ3   JZP'

rZ3              &9/' 1&' r@x&Y N*&" <36#)1B .ib1E +) @ Z9# J/?Z
     �u/&3 @) <a%INDVI   @ EVI       !&%a%; 451Qm/&' /&' 

 rZ5)1h Z%-*Q  Z9# .       1? J#1' <9/E6 J1" .]-/XE +*�PE .'
 15*K&&&Q16 �u/&&&3 r6@+2105LSWI 6# r)/a0&&&"# /&&&' 

      �&5)M9 ME1L (@)/E J/?Z9/')nm876-841 (   (@)/&E @
                                                           
1. Sinusoidal 
2. Surface Reflectance Daily Level-2G (MOD09GQ) 
3. Pointer File 
4. Second Simuaation of the Sensor Signal with Solar 

Spectrum 
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   <9/%E ME1L)nm2155-2105 (     r#1c? .' @ Z3 .H"/SE
�u/&&&&3  J/&&&&?NDVI @ EVI+) .&&&&;  7*K&&&&SE 

1Q13MOD    Z5)1h <"+1'  !"# )*n*E  .�u/3   J/&?
2105LSWI   NDVI   @ EVI        .H&"/SE U&'#@+ 4&5# GHI 
<E  Z9*3)Ramon Solano, 2010 :(  

 .X'#+)1(  NIR RED

NIR RED

NDVI ! " !
#

! $ !
  

 .X'#+)2(  
NIR RED)

NIR RED BLUE

(
EVI / (L C C )

! " !
# %

$ ! $ % ! " % !
2 5 1 2  

 .X'#+)3(  NIR MIR

NIR MIR

LSWI
! " !

#
! $ !

2105
2105

2105
  

     (F +) .;! '   <hZP'/Q6/1»`X" «  /5»  <hZ&P'/Q6/'
  *&&n Jm/&&' +) J1?/&&�2 «  !&&"#L  ,5Z&&]Q +*0;/&&v 

�B           +#Z&WE /&' $&3*B t/Q .P%E61   @ 1C   @ 2C   e5#1&= 
            15)/&WE J#+#) e&%Q1Q .' .; /?M5@F*? 1}# .' �*'1E6  @ 

5/7              M&E1L Z&9/' 1' /29F 1%}~Q <'F Z9/' �c; .' @ ZP0C? 
<E `%SKQ  Z9*3)Huete, 1996 .(  

  
2-2-2-()!)   >-#/8"! >?6I" J2? .#&)DEM(  

r)#)   <Y/&&aQ+# <E*&&L+ 7Z&&E J/&&?)DEM ( _+Z&&L /&&'  
  <9/&&>E �&&%>aQ30   r+#*?/&&E 6# .&&; 1&&0E ASTER   

.&&' <&&E !&&")  M&&;1E 6#  Z&&P5FASTER GDEM 4&&B#z 
)http://www.gdem.aster.ersdac.or.op/search.isp (

         .%2Q .]-/XE )+*E .WXPE +) <Y/aQ+# <b#*9 4%%]Q J#1'
Z9Z3 . r)#) 45#          @ �&%v#1h*�n 15*K&Q d0C%" J#+#) /?

 !&&E1vGeoTiff <&&E .&&y#+# (/&&T5#+ @ ZP0C&&?  Z&&9)1h .
   r)#) 45# 15*KQ d0C%"      r)/a0"# /' /? N19 6#    +#Mv#Envi  .' 

   15*KQ d0C%"UTM    Z&3 r)#) 1%%{Q  .r)#)     J/&?DEM 
 .' M%9               4%&c\Q 1&' e%&3 @ O/&aQ+# 1%}~&Q $?/; +*�PE

91' J+#M%-/3 <=#+#ZP0v+ +/; .' 8.  
  
2-2-3-()!)  .#KK& L#KK+,%-  .4:"#KKB ' ><!2KK+?

>M!"!  
 r/&&E1%Q +)1390   <9#Z&&%E _/&&%icY <&&I 183 .&&XW9 

             r#1&c? .&' 891&'1%f @ 891&' J+#M%-/3 <=#+# 6# <-10P;

r)#)          6# r/%h Z3+ Jz*-*Pv J/?7     )+*E .WXPE +) !5/" 
 .&&]-/XE)1-  �&&%B/; 2-  )/'F1&&j/9 3-  .&&iSE+*' 4- 

 /%E*3 5-     rZ&;*; 6-  G:&Y       )/&'F7-     @  x;+#*&n# 8- 
l+*&&" (d0C&&%" /&&'  /&&' <E/&&L+# @ O*&&P0E !:&&; J/&&?

�5+/Q r+@) @ /:9 J/?     _@/&a0E Z&3+ J/&?)   & J)@1%&3
 1ov & <c3/? (Z3 !3#)1' .r)#)     <&=#+# J1'+/&; J/&?
 .:W9 (/E6/"           V/&%WE /&' M&%9 +*:; J+#)1'000/25 :1 

        /&"/P3 �J+#M%-/&3 <&=#+# <'/&56+# J#1'<5     )+*&E  rZ&3
!v1h +#1L r)/a0"#.  

  
3-N'"   >1#A3).O6='20?( 12  
3-1-;<4: .#&"!*+=#3 >5#1#A3   

�u/3             891&' J/?+#M%-/&3 <&>5M%v _/%j*K&u 451&Q
'/L1f  4%E6 ()*' <  !"/? .  �5 <?/%h 891'      @ !&"# .-/"

             .&" .&' (F *c9 @ Z3+ ,b#1E 4%Pwc? @ _/%b .u1q
  Z&&3+ r+@) ,E/&&3 & <&&i; .&&ib1E /&5 r+@) <:&&5@+ ) 6#

.9#*n     .%-@# .3*u g6/fF /Q <963(     <:5#6 Z3+ r+@)  ) 6#
       <?Z&ih /&Q .&%-@# .3*u ,%>:Q(      <hZ%&"+ r+@) @  ) 6#

    .9#) ,E/; (Z%"+ /Q <?Zih (   <&E d%CWQ &  )*&3 .  7*&I
 !3#)1' /Q J+/;/:9 6# & 891' Z%aE @ 7/]v $5@+ r+@)  &

     )@Zb (#+Z96/E (/0"# +)100   <-# 120   /&' @ !&"# 6@+ 
Q  !5)@ZSE .' .n*    <hZ9+/' O*L@ 1�9 6# .WXPE 45# J/?

              N@) .&c%9 6# JZ%&3+*u $'/&Q )*&Hc; @ /E) $?/; @
      6# 1&0c; $&5@+ r+@) /' V+)@6 N/L+#  r/E +*5123100 

      GI/&PE 45# J#1' N/L+# 451Q+/h6/" 6@+   Z&9# .   +) 45#1'/&P'
  _/%j*Ku <5/5*B  <9/E6 r+@) 7*I #+ 891' J/?+#M%-/3

<&&E  +) (#*&&Q3)1&&; <&&"+1' r+@)  :1 ( @ J1&&%T'F r+@)
   J+/;/:92 (    @  Z3+ r+@)3 (+@)r     !&3#)1' 6# Z&]'  . +)

    <SX" [/Q6/' #Z0'#       @ <SX&" [F 6# <H%;1Q /?+#M%-/3
   MH" J/:9'         ,W0PE <ij# 4%E6 .' .9#Mu 6# .; !"# 891

    J#+#) @  rZ320   <-# 25 <09/"        @ O/&aQ+# 10E4    <&-# 5 
 !"# �1')Xiao et al., 2005 .(   +) )*&n*E [F (#M&%E

                                                           
1. Surface 
2. Apparent 
3. Panicle initiation 
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      4%' U"*0E _+*j .' /?+#M%-/32   <-# 15  <09/&"     1&0E
!"# .        r+@) +) [F $PQ @ <0'*I+ _/9/"*9 .' 891'   J/?

  r+@)  J+/;/:&&9 6# Z&&]' .i&&j/vx' <&&P]5 /:&&9 J1%h/&&B
 N#Z9# ,%>:Q        ,h r+@) 7*I +) @ <:5#6 J/?    +/%C' <?)

           ,&b#1E 4&5# +) #+ [F p1KE 4510:%' @ !"# V/Cb 
 )+#))Xiao et al., 2005 .( /:9 (/E6 6# 891' J/?+#M%-/3

      Z&3+ 1uF ,b#1E /Q [/&L1f         .&ib1E +) /&2PQ @ ZP0C&? 
       !&3#)1' @ r/%h ()1; �:u +*�PE .' ,E/; <hZ%"+

4%E6    <E �:u /?   Z9*&3 .      )@Z&b +) /&E#2      6# Z&]' r/&E 
          !:&; 156 `X" 10:%' 891' r/%h $3*B t/Q  J+/;/:9

  <E $3*B #+  Z?) ./P'       !:&2H5)+# +) <&a%I +/0v+ 45#1'
  4&&5# @ !&&"/?+#M%-/3 (@+) [F @ r/&&%h 6# <&&H%;1Q r/&E

  +/0v+            +/&0v+  r/&%h $&3*B t/&Q <h1%q (/E6 /Q <a%I
   .'  !"# e-/f <a%I             r/&E )#)1&u 1&u#@# +) .&; J+*&I

 [/Q6/' 4510:%'    t/Q 6# /?     )*' Z?#*u r/%h $3*B .  1�9 .'
<E            &" [F _#1&%%{Q J6/&"#Zn +*&�PE .' Z"+  @ <SX

              6# r)/a0&"# /&' 891&' J/?+#M%-/&3 +) r/&%h MH" $3*B
rZPoP"          �u/&3 /&5 <a%I J/?Z9/' .'  J+*9 J/?    J/&?

          !&"# 6/&%9 r/%h @ [F .' V/Cb <?/%h $3*B .  45Z&'
 .&&ib1E <5/&&"/P3 +*&&�PE .&&' G&&%WSQ 4&&5# +)  e&&%Q1Q

r)/EF         �u/&3 891&' J/?+#M%-/3 J+/;/:9 @ J6/"    J/&?
NDVI  EVI  2105LSWI )+*&&E !&&v1h +#1&&L <&&"+1' .

    �u/3 4%' �/HQ+# +*�PE 45Z'    J/?EVI   @ NDVI   /&' 
  �u/32105LSWI          891&' r/&%h ,E/; Z3+ r+@) �5 +) 

   7/" +) <Y#+6 d5*WQ /' G'/XE1389 Z3 <"+1' ) ,>3
2 .(    �u/&3 (#M%E2105LSWI        Z&3+ ,K&v J#Z&0'# +) 

  r)/EF (/E6 <P]5     )+#@ /' 4%E6 J6/"      @ [F J6/" '/&L1f <
  PE .' ()1;   <E $5#Mv# J+/;/:9 +*�  Z'/5 ..'      .&; J+*&I

     ,>3 +) r6/' 45#2          ,&5#@# <&-# r/&E !:2H5)+# ,5#@# 6# 
!&&"# )*2:&&E r/&&E )#)1&&u . 85/&&09 V/&&"#1' 4%&&Pwc?

     +) 891&' r/%h  <9#Z%E _#Z?/:E2    !&3/; J#Z&0'# r/&E 
.'   <E Z3+ !Y1"       6# Z]' @ ZP;2     $3*B t/Q (#M%E r/E 

  �B `X" (F    <E #+ .P%E6  Z9/3*B .    6# Z]' 45#1'/P'2   r/&E 
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   O0 1\93 O/P,Q f"E&,0       4*%&"#0 ye"U) :>"E"U$ %DZU)

     1;0De% O0 f"M@  !"$ ,-./05    S#/8,G "#0 ,>DI#G 
16      !"##$ 4*%& "##<2a %3 O##8 c"##E :>&'##-0& �*9%
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2105LSWI    O0 ;=M2 NDVI    13D0 ,-./0      *& [3"h-#E& "#0
          ]2,0 +"R%&B/V"$ :>"E"U$ 49% 93 ,R %3 O8 c9& u,$
             5&D#UL O#0 +,>DI#G 9 ['#$ +*"#E&'q 1;E& �,-.)

  :) '/VDG tE") 3D$ .      9 ]2,#0 �>,#E '#$% O#0 O#qDG "0
 1'##$% :>&'##-0& ["##) 93 %3 b##$DX �"##G �-M##0 b##$DX

 :R"/o b$DX  !"$NDVI %3 3 :V& 4 *& 'H0 ,>DIG 
   $ :>"2&DG 1".2 F>%"G WMY/X :>"E"U      &% ]2,0 %&B/V"$ +"R

  WMY/X C/0 *&    +"R0"6,7      OT0&% %DZU) C>'0 13%&3 :)8 (
 '$ O�&%&) WY$8 .(  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 WY$7 .]2,0 +"R%&B/V"$ :>"E"U$ `Y> 49%  
  
  

  
  
  
  
  
  
  
  
  
  
  

 WY$8 .]2,0 +"R%&B/V"$ :>"E"U$ \93 49%  

Input: 
(LSWI2105& NDVI) 

:>"E"U$ ,Gj"0 4*%& "0 ye"U) LSWI2105   !"$ "0 OM>"() %3 NDVI: 
OT0&% )7(               [ (LSWI2105) > (NDVI) ] (t) or (t+1) or (t+2) or (t+3) or (t+4)  

  

    Output: 
Paddy rice Field 

 

 !"#$)8( (NDVI)(t)< Max (NDVI(t+3) , NDVI(t+4)) – 0.3792           

Input: 
(LSWI2105& NDVI) 

:>"E"U$,Gj"0 4*%& +&%&3 ye"U)  LSWI2105   !"$ O0 ;=M2 NDVI:  
OT0&% )4  (             [ (LSWI2105) > (NDVI) ] (t) or (t+1) or (t+2) or (t+3) or (t+4)  

  

 !"#$ )5  (          [(NDVI)(t)<(NDVI)(t+1)and (t+2)and (t-1)and (t+2)]
AND 

  !"#$)6([(NDVI)(t+2)>(0.5*Max.NDVI)]                     

    Output:
      Paddy rice Field 
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3-3-          H&I.AOJ1" +O( ."POQ+R" SO5"AF ,#$'"?T 
4%>)*+( G0  

3-3-1-U$%>." 35AV. W?5 1) DEM(  
    O#0 1;#E& %&No,/K�G %"/M0 ]2,0 '$% %3 :Q&,oDXDG   [�#>9

 ]2,##0 O##8 :>"R%&B/V"##$ +&,##0 3"##>* S/##$ "##0 :(e"##U)
O0    g%Dnl"6,7  "<2a %3   :) '$%       '#UR&Dk2 S#E"U) 'U8

 3D0)Peng et al., 2011 .(   :(e"#U) %3 ]2,#0 \"6%& S^7&
 `##8 S/##$ "##0) *& ,##-A8o6 (9 ;.##8 C/>"##X g"##L"hG%& 

:)   '2D#$ .          +*%9".#8 OH#EDG },#e g"#HV"T) f"#E&,0
      "G |"hG%& 1*&,R B>,0a �PD@100     1;$3 O(TU) 9Bq ,-) 

  *&100   "G 500            O#(TU) 9B#q "#>%3 �T#E *& |"hG%& ,-) 
5"##/)  *& b/##0 |"##hG%& 9 '##U0500 ye"##U) 9B##q ,##-) 

  :) lDM_) :2"-MRD8  3D$ .     O.#(2 %D#ZU) C>'#0    +"#R
O/<G   *& ['$        #R ;#$3 %3 ]2,0 +"R%&B/V"$ ye"U) ,&*  %3 

  C/0 +%"YAR �2&za     C#X&z :#^^AV&2) JAICA (    O.#(2 "#0
   '$ OM>"() O(TU) :L"hG%& .  O#0 C>&,0"U0      bR"#8 %D#ZU)

 [3&3 `m@    BQ& 9 "R       :)D#6% c') *& 14*&3,X ;L,E b>&
  :L"hG%&)DEM (            5a *& [3"h-#E& "#0 9 '#$ O#/<G tE")

      *& ,Gj"0 |"hG%& "0 ye"U)1000    '#>3,o iN@ ,-) .  C#>&
 O2"-Ea '@         :#) �#^-k) ye"U) "0 SE"U-) +%&No    '#2&DG

 '$"0 g9"h-) .   49% O8 "m2a *&   O�&%& +"R       %D#ZU) O#0 ['$
 :##) ]2,##0 +"R%&B/V"##$ t##/YhG 9 :>"##E"U$  %3 '##2&DG

f"/()   O(TU) +"R         13,/o %&,6 [3"h-E& 3%D) :2"<q 9 +&
             1'#2%&'2 &% ]2,#0 '#$% ;#/^0"6 O#8 :(e"#U) +*"E&'q 

:) '$"0 *"E%"8 %"/M0 '2&DG.  
  
3-3-2-XY  3CN"! ,$-  
la           +"R%&B/V"#$ :>"#E"U$ +"R"T! *& :Y> :A�&3 +"R

   :) %"A$ O0 ]2,0   O0 1'U>a           :>&'#-0& ["#) 93 %3 O#8 +%De
     O2'0 9 "R%&B/V"$ 1]2,0 '$% [%93       t#/YhG W0"6 :0a +"R

'U-M/2 .:^n&         *& ]2,0 %&B/V"$ :>"E"U$ +&,0 49% C>,G
   %3 ,/7     !"$ C/0 u"=G%& 1y/(_G C>& R    O#0 f"M@ +"

   [%93 +&'#-0& %3 O8 ;E& :R"/o b$DX 9 �"! ;0De%
 O0 '$%          !"#$ +j"#0 4*%& W/V32105LSWI   4*%& 9 

    !"$ C/>"XNDVI          O#q&D) WY.#) "#0 &% :>"#E"U$ 1

:##) [3"##E 49% W##/V3 C/##AR O##0 13*"##E O##0 +&  %D##ZU)
   la t/YhG 9 :>"E"U$          #$ O#-Q,o %"#8 O0 :A�&3 +"R' .

           O#0 &% '$% 5&%93 *& :R"GD8 5")* "<UG ]2,0 +"R%&B/V"$
  g%Dn0"6,7    :) :e b$DX 59'0 :      O/(0 %3 O-=V& 1'UU8

             "#)& '#2%&3 %&,#6 la %3 ]2,0 +"R%&B/V"$ B/2 '$% 5&%93
          %3 &% :o'U0"G*"0 C>,-./0 j"0 `8&,G ;^L O0 b$DX �"G

3%&3 t##>3B2 �,##E9,Q O##/@"2 .  !"##$ 4*%& C>&,0"##U0
2105LSWI ["###) 93 %3  4*%& *& '###$% [%93 :>&'###-0&

   !"$NDVI    O#0 9 ;#E& ,-./0      is-#!& C#>& ]>%'#G
O0"q   :) "q   O0 13D$           4*%& '#$% �%93 5"#>"X "G O8 +%De

NDVI   *& 2105LSWI :) ,-./0  3D$ . ;E& :V"@ %3 C>&
  O82105LSWI  la +&,0        D#e \"AG %3 :A�&3 +"Rc  [%93 

    *& ,-./0 '$%NDVI ;E&  . /G,G C>'0      *& [3"h-#E& "#0 S
  OT0&%)9 (         la 5a *& [3"h-#E& "0 9 '$ '/VDG tE")    +"#R

'$ &'q :A�&3.1  
 OT0&%)9(  

[NDVI (t5)<LSWI2105 (t5)]    AND    
[NDVI (t6) < LSWI2105 (t6)] 

  
3-3-3-62A9  /M' :;0C- ,$-  

      la *& :$"2 +"T! *& B/R,X +&,0    b#$DX :w-Q,o    +"#R
    %&B/V"$ t/YhG %3 :H/=e :R"/o  b$DX 1]2,0 +"R   +"R

 O.##/AR :R"##/o    !"##$ *& [3"h-##E& "##0 B=##E  +"##R
2105LSWI 9 NDVI '2'##$ t##/YhG  .b##$DX  +"##R
O./AR           9 5"-!%3 *& :=/8,G cDAH) %De O0 :H/=e B=E
Ov-!%3      '2B=E O./AR +"R .    :>"E"U$ O0 ;Mk2 O^@,)
WwUq   O./AR +"R    3%&3 d"I-!& B=E .    :#^wUq ye"#U)
O./AR   O0 B=E   \9&') %De       c"E :e %3 :2jDe 9 NDVI 

      WM#Y/X O8 :V"@ %3 1'2%&3 :>j"0        :#L&%* :#P&%& +"#R
)]2,##0 '##U2") ( :##=/8,G ,>9"I##G *& :##A8 [%93 %3 "##<UG

16          +j"#0 %&'() +&%&3 ;$&3,0 +"<-2& "G 9 [*9%NDVI 
'U-MR .WMY/X    AR WwUq +"RO./         *& [3"h-#E& "#0 B=#E
WMY/X         %&'#() +&%&3 O#8 :>"RNDVI     *& ,Gj"#0 6/0  %3 

                                                           
1. Digital elevation model 
2. Japan International Cooperation Agency 
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 W6&'##@10 S##/8,G "##0 ,>DI##G 16 c"##E :##e %3 [*9%
:##) :>"##E"U$ 1'U-M##R 3D##$ . %D##ZU) O##0 \93 O##^@,)

 Ov-!%3 :>"E"U$    "R%&* / O./AR +"R%&Bh^L      ;#E& B=#E
 O0 O8          �,#0 �TE  !"$ 5&B/) cDAH) %De)LAI (  "#>

NDVI     WwUq "0 OM>"() %3 +,-A8      O.#/AR +"#R    B=#E
3%&3 .      [%93 %3 �jD#AH) :#L&%* :P&%&       �"#! +&%&3 :>"#R

   'U-MR ;kV)      [3")a 5")* "> ;$&3,0 *& 'H0 'U2")    +*"#E
C/)*(         !"$ 4*%& 5")* 5a %3 O8 12105LSWI  %"/M0 

 ;E& C/>"X .         +&,#0 c"E cDe %3 O/P,Q C>& b>")*a %3
2105LSWI  5"-##E& %3 :R"##/o b##$DX |&D##2& +9% ,##0 

           :R"#/o b#$DX "0 ye"U) O8 3&3 5".2 ]>"-2 15&%'2*")
  ;0"K)0        c"#E cD#e %3 B=#E b$DX " ( O#0    4*%& g%'#2

2105LSWI *& ,##-A8 15/0'##2%&3  . O##HV"T) %3 C>&,0"##U0
 WMY/X ,P"@      4*%& O8 :>"R2105LSWI    *& ,-A8 15/0 

       b$DX 5&DUL O0 'U-$&'2 c"E cDe %3 &%      :R"#/o +"#R
O./AR :) 3&'A^6 :H/=e B=E '2D$.  
  

4-)I$&*   
4-1-          )*+O( ,."/01$O2 3OZ"." 3*$O45 678"+9 

 ,$7M5+(MODIS

          9 5&%'#2*") 5"-#E& %3 ]2,0 +"R%&B/V"$ :2"Y) bU8&,X
          "#0 5a bU8&,#X �.#(2 9 '#$ :>"#E"U$ W)a 5"-E,<$

  c"E %3 49% 93 *& [3"h-E&1390  '#>3,o O/<G )  WY#$
9   9 10 .(          '#@ 9 *&,#R ;$3 �(TU) %3 +%&B/V"$ :P&%&

   O-$% :V"A$ OU)&3 Wn"Q        %B! +">%3 �/$"@ "G *,=V& [D8
B8,A-)         :^#n& :#L&%* cDI#_) 1]2,#0 O#8 "#m2a *& 9 '2

     :#) %"A$ O0 W)a 5"-E,<$          "#0 5&*%9".#8 ,-.#/0 1'#>a
            ]2,#0 ["/o '$% +&,0 SE"U) +")3 9 :Q"8 la O0 OqDG

      [,<0 +%&B/V"$ :P&%& *& CYA) '@ "G    :#) +%&3,0   '#UU8 .
c"##E %3  C/##0 %3 cDI##_),X \"##6%& ;.##8 ,##/!& +"##R

    -Q"> b>&BQ& W)a 5"-E,<$ 5&*%9".8       ,#)& C#>& 9 ;E& O
      {"#_V *& &% +%&B/V"$ :P&%& ,-./0 OJ ,R 53D0 uD^k)

  :) b>&BQ& '$% �%93 9 +%"8 ".2 5")* 'R3 . bR9�X %3
           +&,#0 OU/<0 +%"8".2 :2")* [*"0 C-Q,o ,Z2 %3 "0 ,P"@

 C/)* :>"E"U$    +"R0"6,7       "#0 +%&B/V"#$ :P&%& :)"AG 1:
5")* ['$ O-Q,o ,Z2 %3 g9"h-) +".2 +"R '2&.  

  
4-2-         )I$O&* [0O( )*+( ,."/01$2 \]$75 ^_I$<5 

    ."A-$5 +ID$`> #" Sa$b    ,"MODIS   !"! D     ,$O-
3Z"." ,+(.$8  

 O.(2 5")*"E           �#YL *& [3"h-#E& "#0 %D.#8 +%&3,0    +"#R
      &% %D.#8 +%&B/V"#$ :P&%& �.(2 1+,I0 ,/MhG 9 :>&DR

 c"##E +&,##01383 f"##/() %3 000/25 :1 3,##8 O##/<G 
)  WY$11 .(     C#>& :#E%,0        %3 +*%9".#8 :#P&%& *& O#>j

  +j"#0 :2"Y) t/YhG g%'6 "0 [%&DR") ,>9"IGGoogle 

Earth             :)"#AG 9 3%&'#2 :>j"#0 ;63 O>j O8 3,8 %"Y$a 
  WwUq 5"/) ye"U)            +"#>%3 9 *,#=V& :V"A#$ O#U)&3 +"R

   O##2'0 B##q O##0 # %B##!   9 +,<##$ ye"##U) 9 :##0a +"##R
5"M##2&     ]2,##0 +%&B/V"##$ :##P&%& 5&D##UL O##0 # ;!"##E
O(=e  0       O0 'U)*"/2 ye"U) ,-./0 %3 9 ['$ +'U   :2"E%*9%
;E& . C>& *&          [3&3 C#>& :#E%,0 ,#0 [9sL 9%       u"#(2 *& 1"#R

              c"#E %3 :2&'#/) g"#/^AL :#e %3 O#8 :U/)* :V,-U8
  :L&%*1390         :0"#>*%& %D#ZU) O0 B/2 ;E& ['$ ;$&3,0 

  '$ [3"h-E& ]>"-2 .     Wn"@ +%&B/V"$ :P&%& :2"Y) +DwV&
  *&MODIS O0    )DAL %De      :P&%& +,0%"8 �q,) [3&3 "0 :

 c"##E %31383;##E& O0".##)  .  O##>"X ,##0 O##8 :(e"##U)
MODIS       ['#$ :>"E"U$ +%&B/V"$ :P&%& 5&DUL O0     1'#2&

  [3&3 "0 &% :w-M=AR S>,P C>,-./0  :P&%& +,0%"8 +"R
 OHV"T) 3%D) O(TU) %3)   *&,#R ;#$3 # W)a 5"-E,<$ (

3%&3 5&%'2*") 5"-E& B8,) %3 .  
    9 +%"8".2 5")*l"6,7   C/#)* 53,8        5"-#E& %3 "#R

     O#0 5"-E& :6,$ 9 +B8,) 1:0,7 bk0 OE %3 5&%'2*")
              *& i'#R O#8 "#m2a *& ")& 1;E& g9"h-) &DR +")3 W/V3

49%   O�&%& +"R             f"#/() %3 3,0%"#8 y#/(_G C#>& %3 ['$
O(TU)            %3 1;E& :>"E"U$ %DZU) O0 9 +&2    :>&'#-0& [") 

           .#2 :2"#)* [*"#0 O#0 O-M0&9 ;.8 O8 [%93   ;#E& +%"8"
 :) %"Z-2&    O0 O8 39%        O(TU) :L&%* `>D(G *& [3"h-E& W/V3

          b#k0 *& ,Gj"#0 b#k0 C>& %3 :w-M=AR 1+B8,)    +"#R
'$"0 :6,$ 9 :0,7.  
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 WY$9.[%&DR") ,>9"IG O>"X ,0 ]2,0 +%&B/V"$ :P&%& bU8&,X O.(2   +&MODIS – `->%DwV& *& [3"h-E& "0 1  

  

  
 WY$10. :P&%& bU8&,X O.(2 [%&DR") ,>9"IG O>"X ,0 ]2,0 +%&B/V"$ +&MODIS – `->%DwV& *& [3"h-E& "0 2 

  
 WY$11.]2,0 +%&B/V"$ :P&%& bU8&,X O.(2 O/<G r  %3 ['$O.(2 5")*"E  %D.8 +%&3,0 
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 WY$12.:U/)* c,-U8 u"(2 :2"Y) bU8&,X O.(2   

  

4-3-cV! 3($I#."   
 O#0 ,0 *& [3"h-##E& "##0 ]>"##-2 :0"##>*%& %D##ZU);##$&3   +"##R

         "<UG 5&%'2*") 5"-E& ;HE9 O0 OqDG "0 1:2&'/) g"/^AL
      O)D@ 9 W)a 5"-E,<$ *&183   W)"$ c,-U8 OT(2 123 

       9 ]2,0 +"R%&B/V"$ *& :V,-U8 OT(260     *& :#V,-U8 OT(2 
     ;Q,o %&,6 [3"h-E& 3%D) ]2,0,/7 :P&%& .   :#V,-U8 u"(2

              f"#/() 1u"#(2 ;#/H6D) 1O#(TU) :#UwAR O#0 OqDG "0
E"U-)       �YL [&,AR O0 [3"h-E& 3%D) ,>9"IG "0 S    +%&3,#0
5"Y)  '2'$ ;$&3,0 %&3) WY$12.(  

  :2"##Y) bU8&,##X O.##(2 :0"##>*%& *& W##n"@ ]>"##-2
         `->%D#wV& *& W#n"@ ]2,#0 +"R%&B/V"$1      *& [3"h-#E& "#0 

 "T! �>,G")1           ]2,#0 fs8 93 53D0 &%&3 "0 O8 3&3 5".2 
         :#^8 ;#63 +&%&3 `->%D#wV& C>& 1]2,0,/7 92 2131/67 

 ;E& 'n%3 .       \93 `->%D#wV& +&,0 "T! �>,G") C/UvAR
          %3 ]2,#0 +"R%&B/V"$ :2"Y) bU8&,X O.(2 O8 3&3 5".2

         :#^8 ;#63 +&%&3 ]2,#0,/7 9 ]2,0 fs8 938743/80 
 ;E& 'n%3.           :>"#2&DG O#8 3&3 5".#2 "T! �>,G") ]>"-2

           49% *& b/#0 ]2,#0 +"R%&B/V"$ :>"E"U$ %3 \93 49%
     C>& O8 1;E& ;Mk2 :) ,)&   5".2 '2&DG   C�AT)"2 ['UR3

 :R"##/o b##$DX  !"##$ 53D##0NDVI [%93 5"##)* %3 
         '$"0 �"! 9 ["/o 1la S/8,G W/V3 O0 '$% :>&'-0&.  %3 

  OT0&%)5 (           *& ]2,#0 %&B/V"#$ :>"#E"U$ ;M#k2 49% %3
  %&'()NDVI           '#H0 9 W=6 ,>DIG 93 9 +%"8".2 5")* %3 

        ["/o '$% '29% :E%,0 %DZU) O0 F>%"G C>& *&    t#/YhG 9 

    :P&%& *& ]2,00"6,7      1;Q,o %&,6 [3"h-E& 3%D) ]2,0,/7 :
:##) O##8  49% C##>& %3 ;##63 bR"##8 ;##^L &% 5a 5&D##G
;M##2&3 .   %3 5"M##Y> :e,##$ 3D##q9 "##0 \93 49% %3

   :P&%& :>"E"U$0"6,7        O#T0&% 1c9& 49% "#0 :)8 (  +&,#0
"E"U$>       S#E"U) ]2,0 +%&B/V"$ :P&%& t/YhG 9 :     *& ,#G
  OT0&%)5 ( 3,8 WAL             O#T0&% *& "#<UG O#8 W#/V3 C#>& O0 1

NDVI %3  !"$ C>& %&'() "0 ".2 5")* %3 48 :V& 64 
   b#$DX �"G +&%&3 ["/o O8 :2")* :UH> # ".2 *& 'H0 *9%

 '$ [3"h-E& # ;E& O-M0 .    C/#0 u"#=G%& 49% 93 ,#R %3
      g,8 B>"E 9 ,>9"IG B>"E WMY/X [*&'2&      +*%9".#8 +"#R

   O0 1;E& %&No,/K�G ]2,0      O#8 +%De    WM#Y/X ,#?8& %3    "#R
3%&3 3D##q9 ['##>'X '##UJ *& :##=/8,G . +*"##E&'q ;##63

         g,#8 B>"#E O#0 "#<UG ]2,0 +"R%&B/V"$      +*%9".#8 +"#R
           ;#E& ,Kx#) B#/2 "#<2a WY$ OY^0 ;M/2 O-M0&9 .  ;=M#2

 ;@"M) O0 p/_))P/A (:)   !"$ t> 5&DUL O0 '2&DG
   +"R%&B/V"#$ C/0 is-!& +DwV& O0 53,0 :X +&,0 ,/�-)

   *& Wn"@MODIS  [3&3 9        %&,6 [3"h-E& 3%D) �q,) +"R
 3,/o)Peng et al., 2011 .(O/<G bU8&,X O.(2    "#0 ['#$

    ,>9"IG *& [3"h-E&MODIS         O#>j "#0 B/2 ;@"M) ,Z2 *& 
   O.##(2 :##P&%& +,0%"##8 %&B/V"##$000/25 :1 5")*"##E 

O.(2  '$ OM>"() +%&3,0) WY$13 .(12  
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