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5127>PY d^I!GL ]3L'7 @/3)20EAH3) e"V %$ e") e3D %$ fg&$ %3D GL G# Mh! 8"iM[N'( %&'[T G[B2"^7 $%3[7 ,1;AjW.&1[AL&
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1-G-!9-
Q.% /&@/"[[[)%"K`Y %$ 1[[[7Y%"# . E9/.'[[[7& @"[[[W
>PY@/3[)/& 8$"hA[)& ,0"[J4 \[*Am7 xD"[;7 %$ "[W

8%&3W"7 '9.":P)& @&M.8$"hA[)& ~[L"T '9.":P G*54 /&
 7 G;F7/ E9& %$8%&3W"[7 '9.":[P G[L 0&3P81;?;[) @&

MODIS$'# 8%"`&.'[L %"L EF2.& @&'L G# 81;?;) E9&
8%&3W"7 @.%Terrae"[) 'a7"[)$ %$ ,M)& 81` �:!

1999GL19$'( l"P'S "_N GL ")"! G*F)..Q$'[( %&17
[a^T �[9$u! EF7/ %.$ GL 8%&3W"7 E9&0"[7/ . M[)&  
M+"[)  *67 MT. GL &3A)& /& 0Y %3a+10:30. {a[C

GLM)&  2.u! o%3C.81;?;) EF7.$MODIS'[L G[#
8%&3W"7 @.%AquaO9%"[P %$ 19$'( �:!4[7Ge"[)

20021` 8$"A)'N "_N GL. [7 81;?;) .$ E9&1[;!&3P
EF[7/ {^[) @.% '[L G[I^;7 '[W /& %"[L %"[Ji G!&/.%

1;;# @%&$'L'93:P)Kaufman et al., 2003.(81;?;)
MODIS. o%"c! @&'L �)";7 @"W1!"L @$&1BP @&%&$
>PY >9"S8$.1[67 %$ 0"J4 \*Am7 xD";7 %$ @/3)

$.1[[V  [[hFD @"W1[[!"L4.110&3[[P "[[L . '[[A7.'KF7
 !"K7 �FKhP1M)& 'A73*F#)Gigolo et al., 2003(,

Fm=[P %$  [!&.&'N @"W$'L%"# "W1!"L E9& &'9/sL"[;7 }
>[[PY ~[[FaT /&  [[P%&'V1[[!%&$ @/3[[))Alavipanah,

2006.(
Justice et al. (2002)'9.":[P M[T$MODIS%$

'9.":[P /& 8$"hA[)& "[L &% "[I9'NY l3[;4 %$ >PY \=#
ASTERM[[)& 8$&$ %&'[[T G[[B2"^7 $%3[[7 0"[[7u5W.%$

e"), 9"[)";` G[;F7/ %$ @$"[9/ o"[B2"^7 '[FH& @"W
%"[[AN%  [[)%'L . o%"[[c!'9.":[[P /& 8$"hA[[)& "[[L >[[PY

8%&3W"7e17 . @&�F67 %$ @/")GIS0"J4 . 0&'9& %$
GL1[;!"7  [h*Am7 0&'<=W.XS G*F).:Kaufman et al.

(2003).)2008(Movaghati et al..Jeffrey &

Gilglio (2005).Kaufman et al. (1998)o%3[[C
Q.% . G[[AN'(G[[L  L"FA[[)$ G[[L '[[?;7 "[[J!Y @"[[W

3<2&fA9%%$ @'[AJL M[T$ "[L >[PY \=[# d[;FJL @"W
GI^;7 .  !"J4 �"FI7M)& 81` @&.

 [[5*+ fF[[PMODISfA9%3[[<2&&%  [[h*Am7 @"[[W
GL8'JL %3c;78$&$ /& @%&$'LM[N"9%$  !"[7/ @'[) @"W

GL 81`M)& 8$'# Gg&%& 81;?;) E9& d*F).)Wolfe et

al., 2002.(GL . 8$"hA)&8$&$ E9& @'F(%"#%$ "[Wt3[*+
"[L o&'[FFnP \=[# �3:[H %$  [;F7/ sL";7 \*Am7

fA9%3<2& /& 8$"hA)&,G[!"7/1;i @"W [)1;W M[T$ G[L
M[)& /"F! �)";7)Justice et al., 1998; Roy, 2000.(

GL 81` t"?!& o"B2"^7G*F[).)2002(Flynm et al.'[L
>PY /&  K9 @.%vF*H %$ Mh! 8"i @"W@&'L G# �%"N
 2&3A7 /.% G)81;?;[) '9.":P /& 8$"hA)& "LMODIS

 [7 0"=[! ,M)& GAN'( o%3C !"[K7 M[T$ G[# 1[W$
>PYEF[L 81` \=# @"W3"[P5. e3[D %$ 'A73[*F#
EFL100"P600M)& �'+ %$ 'A7.

 ;F7/ o"B2"^7  5*+ fFPMODIS@&'[L &1[AL& /&
M[[T$ G[[L  L"FA[[)$@"[[W150Z1[[W "[[L  [[AV . '[[A7

M[[T$ G[[L  L"FA[[)$50'[[A7M[[)& 8$'[[# Qy[[P
)Nishihama et al., 1997.(03[;# "[P %3c;7 EF5W GL

fA9%3<2&G[L  [h*Am7 @"WEF[;i G[L  L"FA[)$ %3[c;7
M[[T$M[[)& 81[[9$'( G[[g&%&  9"[[W.,Q%&u[[( �"[[)&'L

"[L  [;F7/ M[L"| Z&1[W& $%37 %$ 81` t"?!& o&1W"=7
8"i 'Fc! [ k"L @"7$0"=! [ EAH3) e"V %$ �Mh! @"W

G# M)& 8$&$81;?;)MODISMT$ M)& EK57@"[W
1V %$  !"K72001[;# G[g&%& fW 'A7)Flynm et al.,

2002.(. 81;?;[) \[*Am7 �9&'[` G[L G[43P "L GAa2&
 <Aj4'L . ";6!& uF! . 0Y 8&'5W o"4"43+&{^[) @"W

MT$ GL  L"FA)$ ,EF7/1[V %$  ;B9 [ 1V E9& %$ @"W
[[`$ G[[L xD"[[;7 /& @%"Fj[[L %$ [ ~j[[KFS '[[9/@%&3

0"K7&$3[L 1W&3H '9RS.G[L &R[2E[9& /& 8$"hA[)& %3[c;7
M)& 0Y  )1;W MT$  L"9/%& GL /"F! ,'9.":P.G[7&$& %$
8$&$ . G[B2"^7 $%3[7 G[I^;7  N'B7 E5U$%3[7 @"[W

0"[[FL x[[FI6P G[[9'c! . G[[B2"^7 t"[[?!& Q.% ,8$"hA[[)&
 !"[7/ .  !"K7 ~F*6P . G9u?P GL pq) . 819$'(20

>PY G^I!@/3)8"iG[L G# Mh! @"W81;?;[) G*F[).
MODIS 7 GAH&$'S ,M)& 819$'( %"K`Y$3`.
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2- 252GHI(J- 24<- G9J"- '  2(KL$5 24<- ;(B
$&1[[BP /& '[[U"V G[[B2"^7 %$5127>[[PY d[[^I!@/3[[)

GL 81` \=#81;?;) d*F).MODISe"[) GL ]3L'7
2008$&1[BP E9& /& G# �19$'( 8$"hA)& 0&'9& %$2885
^I!81;?;) GL ]3L'7 GTerra.2242]3[L'7 G[^I!

81;?;) GLAqueM)&.8$&$ E9&G[L ]3L'7 �&'�#& "W20
>PY G^I!8"i  5g&$ @"WM[h! @"W4 L3[;4 . l3[;

M)& 0&'9&  L'�.GL~H&1[P G!3('W /& @'F(3*4 %3c;7
>PY>PY "L  W"F( @"W>[PY ]"I! , 5g&$ @"W@/3[)

$ G[# 1[!19$'( l"mA!& @%3D�"B[` G[L b$.1[67 %3
zF[W "J!Y Z&'D& 'A73*F#$3[4.  W"[F( >[`3S G[!3(

1`"L GA`&1!.>PY ]"I! xFT$ o":Am7u[F!  5g&$ @"W
8%&3W"[7 '9.":[P /& 8$"hA)& "L@&quick bird-&'mA[)&

19$'(.8$&$ GF*# /& pq)~[9"N ,81[` G[FJP @"W@"[W
M7'N "L @%&$'Lshape file19$'( GFJP.3:P fAjF)'9

8$&$ E[9& @&'[L 81` GAN'( 'c! %$'93:[P fAj[F) "[W
M)& o'a7k.

3-GHI(J- M(#,5 N'4
>[PY ]"I!  !"K7 s9/3P 836! ,'U"V GB2"^7 %$@/3[)

GL 81` Ma|81;?;[) G*F).MODIS. G[B2"^7 $%3[7
M)& GAN'( %&'T  )%'L.]"I!  9"FN&'n4 o":Am7 &1AL&

9$'( EFFBP k"L MT$ "L 81` l"mA!&1.o":Am7 pq)
>PY ]"I!GL 81` %"K`Y @/3)%$ 81;?;[) E[9& d*F).

e") @&'L %3#R7 ]"I! 8$.1672008-&'mA[)& 0&'[9&
1!19$'(.s54 b$&$ .$ 'W @&'Lr3N 81` @%.YShape

file1[9$'( GFJP.pq[)EF[FBP . $%&1!"A[)& Z&'[6!&
>PY ]"I! t"5P @&'L "^H  _FLG[L @/3[)&u[?7 %3[D

Ga)"671`.
/& ]"I! E9& s9/3P  <!3<i . 836! GL  L"FA)$ @&'L

M)& 819$'( 8$"hA)& $%&1!"A)& Z&'6!&  _FL.,G7&$& %$
 (X9.  )%'L E5U81;?;[)  [)1;W @"WMODIS,

Z&'[6!&  _[FL , !"[K7 $%&1!"A[)& G*C"N . ]"I! s9/3P
%&'[T G[B2"^7 $%37 0Y Ga)"67 836! .  !"K7 $%&1!"A)&

MN'( 1W&3H.

3-1-+EO&' !"#"$ +$!"B ;(BMODIS

81;?;)MODIS8%&3W"[7 @.% '[L G#Terra.Aqua

�"hP%& %$ ,819$'( �:!705EF[7/ {^) /& @'A73*F#
~[F7 G[9.&/ "[L  [a^T �[9$u! %&1[7 �9 @.% 'L2/98
M[)& EF[7/ {^) /& @%&$'L'93:P e"V %$ GIFT$.E[9&

G[[L G[[# 81;?;[[)@%&$'L'93:[[P t.'[[L �j[[9. o%3[[C
 71;#G;9Y , 7 G# $%&$  9"W"P 1!&3P 55    'W /& G4%$ 

            "[L &%  !"J4 >`3S �FP'P E9& GL . 1;# >H'i Z'D
  !"[[7/ 8%.$2 [[7 fW&'[[N 8/.%   $%.Y)Wolfe, 2002; 

Roy, 2000 .( 81;?;)MODIS @&%&$ 36    [hFD 1[!"L 
     @'A739$&% �FKhP 0&3P "L12       8$.1[67 G[# ,M)& MFL 

 hFD        7 >`3S &%  P%&'V 0.$"7 "P  g'7       'L %$ . 1W$
 7  $'F( .29      7 �FKhP 0&3P "L 0Y 1!"L K   'A73*F# �9  !"

   ,'9$"! %$5   ,1!"L 500    . 'A7 2   ,1!"L 250  M)& 'A7  . E9&
        @&%&$ 1[!"L '[W %$ 81;?;)10      �[9 /"[)%"K`Y \[9$% 

 ,@'A73[[*F#20 \[[9$% 500 . @'[[A7 40 \[[9$% 250 
    G[L ,M[)& @'A7   @%3[D    $ G[#    EK[)& �[H '[W %1354 

      @'A73[*F# �[9 81W"=72708  ,500     . @'[A7 5416 ,
250     [7 o%3C @'A7    $'[F( .   @"W/"[)%"K`YMODIS 
GL    o%3C           0.$"[7  !3!"[# G6h[C %"[Ji @.% 'L  W.'(

               u[7'T 0.$"[7 , !"[F7 . 8"[P3# u[7'T 0.$"[7 ,%.$ u7'T
      1!1[` s[T&.  g'7 . �9$u! .    @.% '[L "W/"[)%"K`Y E[9&

     M[J4 %$  !3!"[# G6hC        81[` s[T&. EK[)& G[9.&/     1[!&  
) ~K`1 . 2 .(  

  ~K`3           2&3[A7 >[`3S d[!35! M`&$'L G;6C G) 
GL       81;?;[) G*F[).MODIS         0"=[! &% EF[7/ {^[) /& 
 7  1W$ .0"5W  %3D     7 81W"=7 G#       /& t&1# 'W �'+ $3`

 M`&$'L E9&   GL "W     G)1;W 'D"HMODIS     $"[9/ @";6!& . 
     GL �"a9'IP EF7/ {^)2340   7 'A73*F#    [)%1 .  M+'[)

   G;9Y G9.&/)127/2     G[F!"| '[L 0"9$&%  (     M[#'V M+'[) .
      3[*4 Z'D GL 8%&3W"7)5/7      G[F!"| '[L 'A73[*F#  (  EF[;i

    7 $"?9& &%  *K`   GL ,1;#  @%3D         M[J4 %$ '9$"[! %$ G#
  Ga2 ,M`&$'L 'Fj7      G[a2 "[L EK[)& �9 @"W    EK[)& @"[W

fW @1BL  7  !"`3S 1L"9 .  
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 ~K`1 .;) @%&$'L'93:P 836! 81;?MODIS Q.% GL EF7/ {^) /& Whiskbroom  

  

  

  
 ~K`2 . 81;?;) @"W/")%"K`Y MFBT37MODIS *C&  KFAS& %367 GL G43P "L   

  

  

  
 ~K`3 . 81;?;) @%&$'L'93:PMODIS '|& >9"5! .  2&3A7 M`&$'L G) @&'L Bowe-tie 8%"5` M`&$'L 8$.167 @'Aj#"H GFV"! ,2 7 0"=! &%  1W$.  

 !"# $%&
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  !"#$ %&!  %'(!  )      *$ +,( -"./ -01      ) 23 )45
 267780924 :&)077; <! = 077> 277? ) 10 @7754A "778 ) 

 2/ B:CD$              %7&! E75!):/ 27&F!< -07GC;!  ) F "&H E()
 2/ @54A50*$ "8 )  "(  .   I 43J7$ K"7&"Abow tie 
 *$ L"M$0;     L"NON(  ) F )45      :MP; -:Q&) -01NOAA 

*$ L"&) RM;  )45)Schowengerdt, 1997 .(  
  

3-2-8(9, =&.<* +>!"?5%@   
S0T1   L)!) 23  4U        VM7W4X ) !";0C(! Y!:Z;! - 0$H -01

        *$  !:[ *( :/ ) 4$ !  -)"\ :&)0#$ *]"N3!:A 0&   I"1)
 ) !";0C(! ^8!491  *_M/ 0&    ) !";0C(! -012   ̀ M84X -!:/ 

        27/ %MQ;07M$ R3:$ Y!:U!  ) a0#; *]"N3!:A      L):7/  073
*$  ";45 .    "Mb$  !R/! :C$! 0A F) %&!   -!:/ - c4W4$ d:U 

  2/ a0#; *]"N3!:A    *7$  0T5   "7N&H .      *]"7N3!:A 27e :71
          27/ I"50/ :CDM/ %MQ;0M$ R3:$ Y!:U!  ) a0#; 2\4TO$

    ̂&4U ) !";0C(! 26809 L<!";! S0T1    *_M/ F :X   ) !";0C(! 
f R/ E(! :X .  

   L)!) 2\4TO$ g&  )       ) !";0C7(! Y!:Z;! I- 0$H -01
 2h/!  i&:U <!)1 (*$ 2,(0Z$ 45) :  

 2h/! )1(  
( )

 

!

 
" 2

1

n

i
i

x x
S

n
  

  
   0ON&!  )X   L)!) 2M63 %MQ;0M$     I01n  L)!) )!".X     F 01

SE(! ) !";0C(! Y!:Z;! .  
  

3-3-+,(/- 245!,(A$5 BCD(E   
          07$H  ) ) !";0C(! Y!:Z;! 2/0D$ *;0'$ ) !";0C(! 26809

 E(! gM(j3 .  D$ ) !";0C(! Y!:Z;! *$ kl      273 "7N3
         "7; !) Y!:7Z;! %MQ;0M$ <! "m 2e 0X n!"10D$ .  267809

             R73:$ <! a07#; Y!:7Z;! *7( :/ 2/ Io&<4X  ) ) !";0C(!
*77$ %MQ;077M$  )<!):77A) ^'7754 .( I) !";0C77(! Y!:77Z;!

     L"10D7$ :&)07#$ -01"m!F +pm:/      *7$ S07M/ -!    I)475
*q0m )       26809 -01"m!F +pm:/ ) !";0C(! 26809 23     I";!
 p/ 23       2/ :&4rX sCpM( F n0rCl$ sCpM( 2/ *QC     073

  ) !) L"5 2C9:] .         07/ 27h#; g7& o7&<4X ) !";0C(! 26809
 2h/!  <! L)0bC(!)2 ( *7$ %MM.X   )475)Arc GIS User 

Guid:( 12  

 2h/! )2(  
( ) ( )

  

! !

 #
" "2 2

1 1

n n

i i
i i

x x y y
SD

n n
  

    2h/!  %&!  )i iy x    27h#; n0rCl$I   F y, x   R73:$ 
  F a0#; o&<4X %MQ;0M$n     !  o7&<4X  ) a07#; ^73 )!"7.X 

*$ S0D; "1).  

  
 ^'54 . ) !";0C(! 26809*;0'$) L:&!) 2W 0\  c0.5 23 *;4QM6A -!

L)!) *bM84X :&)0#$ ) !";0C(! Y!:Z;! :/!:/ SH  SH R3:$ F 01
L)!) :&)0#$ %MQ;0M$ 0/ i,hN$ E(01.(  

  
3-4- F5%G,5 +HI3 245!,(A$5  

             -!:7/ +7(0N$ - !R7/! I) !";0C7(! 267809 L:&!) 2e :]!
    2\4TO$ *;0'$ *]"MD3 S)!) S0D;        IE7(! a07#; <! -!
       E7M.[4$ 27\4TO$ E7(! %'T$ 0$!         :7P; <! a07#; -071

L"&"A   0M9!:t? -01&   EG? Y!:Z;! -! !) *    "N750/  !) .  )
       *7T; I) !";0C7(! 26809 L:&!) n 48 %&!      Y!:7Z;! "7;!4X

EG?   9  !)              Y!:7Z;! *_7M/ <! !J7q I"71) S0D7; !  "7N&!:
) !";0C(!3  *$ L)0bC(!  )45 .  *$ *_M/ %&!     Y!:7Z;! ";!4X

                                                           
1. Standard Distance 
2. Standard Ellipse 
3. Standard Deviational Ellipse 
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