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1-/(!0(
 !"# $"% $"&!' ("% )*+", -(./ -(0!123 45(6 7 89:;'

<(=>?# @#(.A BA(% C/ (0!123 @DC*% 7 EF -*%C(GA3 H"I:%
@:J3K5*'$2!L.$G MD3 @5(0@".N!OC("O C/ H"#3!'

$"=P(5 7 /*"9Q C3*R @5(9P3*S& 407T6 U5C/ EF -("0
BH9V96 8W(?. 8XH"5F C(G $% -*+,.YZ(", A3-("0

)-*+""", @X3!"""# C/ @53!"""0 7 NF *5["""6*9\]' ^"""+.
@5(./ -(0HI53*PH#3.

@. 3C (./N["& -H9,C!Z -_*#3 E(`0 E3!'BH",
$%". @5(".*Q -_*"#3 $"% 85H">' $G /3!. a:9D7@)/!",

/*"G b"5*c')Jalalzadeh et al., 2008.(de"D -("./
$% K9.A$5(`# E3!If@"D(D3 *J(If A3 )(.*Q gH, A3 -3

M""D3!0 7 NF MZ(I"",)Miryaghoobzadeh and

Ghanbarpur,2009.($=Z(I""", A3 @"""h5BH""",K5*"""'
8h,MD3 -*+, 45(.*Q BH5H6 )3!0 7 NF *99S' -(0.

. C/ K9".A 4",!6 $=?0F *99S'i"f(% -*+", jk("I
A3 @":;. de"D -("./ 7 3!"0 -("./ E(".l`0 453lP3

@". EF E!".3*96 @5(="D7C jk(I.//*"Q)Streutker,

2002(.AC("% *+", @5(".*Q B*"5l& *9\]'7 m("n. K5*"'
85H"c' 7 o*"& A3 B3!Q K5*=+%@"`9:R3 $="D3!Z(# -("0

M""D3.8""J(X $""G BH""5H6 K""53 BA3H""#3 7 j""9R/ 8h"",
@""QT57@=Z(I"",3!0 -(""0C/ )M""D3 -*+"", 7 @"":;.
E(.AE(h. 7 (0M"D3 g7("p=. b:=q. -(0.)Kaviani.

2001(C/ g3*99S' K53 HJC 7 45(6 *k(Z K9`0 $% 7 r
@. -C7*s @#(.A BA(%H5(`#.*"99S' 45("6 b"5*c' *%(I%
g7(p' K99c' HI53*PA3 BH"5H6 (5 @, U5 M9cs7 C/ (0

BH0(t. j5*kE(.A C/ EF -3MD3 g7(p=. -(0)Arkhi

et al., 2011.(de"D C7("u. -3!"0 -("./ BT"57 7 (./
@". $"k(X3 3C E(?"#3 M#!h"D 8";. $G K9.AA3 )H"IG

^+.@"QT57 K5*'-*+", @X3!"# C/ @53!"0 7 NF -("0
E(?"#3 M?"5A vD(I. @e9;. w53*, ^+P C/ $G MD3

/C3/ M9`03 l9#.C/ $"G (0*+", A3 @Lk("I. @5("D(I,
E(=?%('x*"Q (0".A C/ ("5 *"'E(=?*"15/ A3 *'/*"D ("0
@X3!#@. )H#3@% y*z. $I9.A C/ -C3Ht0 (% H#3!'$"57C

^+. (./ $G " -_*#3$"% EF $"p2{. K5*'@". C(`"," /7C

H,(% B3*`0)Fallah Shamsi et al., 2009.(
M""92(cP 7 @I9t""#*+, $c""D!'C/ @=cI""J -(""0

g(z"qt. C/ @c9D7 g3*99S' $% *uI. |Cl% -(0*+,
deD @h5l9P@Q/!"2F )BH", /3AF @5(.*Q -_*#3 )K9.A

@=Z(I"",3!0 -(""0*=.3C(6 *5(""D 7 (""./ g3*""99S' )3!""0
@.@". /("u53 3C -*+", @5(".*Q B*"5l& 7 /!",H"IG

)Ranjbar et al., 2005.(MZ(I", 407T6 K53 A3 yH0
g7(p' -A(DC(h,F 7 (0!123b":=q. jk("I. @5(./ -(0
$% EF $9,(X 7 A3*9, *+,L# $9+' C!}I.*+, @5(./ $t

U9Ih' A3 B/(p=D3 (% @'C3*X B*5l& 89ht' E(h.3 7-(0
MD3 C7/ A3 4uID.

A3 -C(9?"% $"&!' /C!". K9.A deD -(./ $>D(;.
MD3 $=P*Q C3*R E3*1t07T6.$=P(5 E(9% $% (uI53 C/-(0

407T67/ C/ @"'C3*X *"53l& $"I9.A C/ K9t"96 -("0
B/3/ A3 B/(p=D3 (% )4q%7 @I9.A -(04uI"D -C7(IP

U9Ih' -*9QC(G $% 7 C7/ A37 ("0BHIuI"Dg7("p=. ("0
@. $=Z3/*6/!,.$:`& EF A3~#/ H#3C/ ~"#7 7 ~I",

m(D2006BHIuID *57(z' A3 B/(p=D3 (% $G )ASTER

@'C3*X -!123 E(9. $e%3C /C7F*% $% $#(.AHIO 89:;' (%
b9"""J!' 7 -*+""",*+""", C/ @h5l9P!"""9% -("""0*Q

92!6(#(5HI53�1HI=Z3/*6 (h5*.3.~I5AE3C(h`0 7 ~I96
m(D C/2011$"% (% )B(1=?"53 -*9QC("GC("G/!Z -("0

@D(I,3!02)AWS(U9Ih' l9# 7)C7/ A3 4uI"D -(0
*+", @"'C3*X B*"5l& 7 K9.A @>?# 4,!6 K9% $e%3C

H#/3/ C3*R $c2(e. /C!. 3C K9O N!I& C/ !u1#!Q.
E3C(h`0 7 *>u#C)2005(("\F @"DC*% $"%B*"5l& C

C/ @":;. ^9":R3 7 3!0 �s7 -7C @I9t#*+, 7 @5(.*Q
E�GHI=Z3/*6 E3*+' *+,.C(tP3)2009(@t"07T6 C/

�(D3*% E3*+' *+, @'C3*X B*5l& MZ(I, 7 @DC*% $%
B/3/C/ $9"DHR3 )C7("Z C/ $"�' E(,7/ B(1=?53 $D -(0

B(1=?53 (% EF $?5(L. 7 E3*+' *=Z(% C/ /(%F*+. 7 m(`,
6 �*""GM""Z3/*.-/("">R 7 -l""5*>' @"":f)2009(C/

1. Indianapolis
2. Automatic Weather Stations
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 !"#$%&'( )*"$+ ,-%../0 1 )*"$%2 3%*45 6-789 ": ;-
%&'( %': -< "'$+ =*-4'>- ?7@ ,-%.AB0 6-%&0C.'D$ 1

E'*- %': ;<-F'2%.AB0 G'$-79 E.8HIJ 1 ;%&( KL*M
N''O+%P )''@<%: 6-%''&0 %&''( "''$+ =*-4''>- 1 ,-%''../0.

6-<"''QIJ 1 RN''#$ ;%S8T''U)2008(,-%.AB''03%''*45
0<-%V)+<7'$ ;7'5 ,W14'O ,-%../0 NO1< %: -< N&X$

N'O+-+ <-%Y )@<%:.Z['56-<"'QIJ 1 3+-M)2008( ':
3+-+ M- G'\"V )D]'@ ;"'$+  L*"#$1 )O-N'.$ ;"'J

3<-7J"'''$ %*1"^'''0;-NOAA3N8_8'''@AVHRR1<+
 `>"* 1 aN8`b-+%c ):785 6-<NOM"$M- )P"'V 6"'Od ;"'J

)8e$  ]:-<+-+ E.: <-+3 : ;"JK@+f]@ ;"$+ M- 3N$d
3+-+ 1 3<-7J"$ M-K'@- 3+7': )O-N.$ ;"J.;7'g91 3"'8c

6-<"QIJ)2009( !"#$ <+;"'$+ ZN'$  '.&0 R"'O ": ;-
3+-+ M- 3+"S`@- ": 6":".: )D]@h<-7J"'$ )'0<-%V ;"'J

NOAAaAVHRR3+-+ 1 ': "': a)8.$M ;"J;%.2<"'P
3N8_8'''@ %*7^'''0 3+M-1+AVHRRZ"'''@20011

3+-+)@"8(-7J ;"J8i"'#O 6-7'89  ': )8.$M 3"j`L*-
kO-+<"* l.("V l#]8$ )D]@ ;"$+ ZN$ a)!%`8P;"J

NO+%P )V-%m -< ,7! 6":".:.;%nP-)2000(3+"S`@- ":
3N8_8@ M-TM+<7'$ -< 6-%'&0 %&'( "$+ o*M70 ;7j!-

+-+ <-%Y =J1pc.
;7g96-<"QIJ 1 3"8c)2006( !"#$ <+#$  : ;- L*"

3N8_8'@ ;"JNO": )0"9[m- ;-7`D$TM1ETM+<+
C.D$6-%*- ;%&( 1 )O":".: ;"J)K(+ a6"/$-+ ;"*[c

4''*%n0 ;%&''(  ''#]8$ 1 6"''("P(N''8`b-+%c.1 ;%''.$-
6-<"QIJ)2007(,-%'../0 1 o'*M70 ;7'j!- E.:  ]:-<

;%:<"P ": -< "$+/<+ ;%&'(  '#]8$ <+ E.'$M =(7c
`''@- "'': 4''*%n0 N''(< Z"''V3+-+ M- 3+"S1 )''0<-%V ;"''J

)@"QeO-TM1ETM+=*"'c 1 )'@<%: +<7$ K@N8!
M- )P"V 6"Od q*"`O 1 rNO<-+ <-%Ys7'O 6".$ ;7Y i"n0<-

K'@- 3+7': f]'@ ;"$+ 1 ;%:<"P.6-<"'QIJ 1 "n.Q'(
)2009(;<-N$"O 1)2009(,-%.AB'0 a)X'J1pc <+ 4.O

6-%'&0 %&( )0<-%V %*-45 1 )t-<- =(7c 1 ;%:<"P-<
3N8_8@ %*1"^0 M- 3+"S`@- ":ETM+K@N8! 3<-7J"$7

NO+%P )@<%:.

u7#e*%.$Z"@ <+ <7c%n8Y 1 3+-M2009 !"#$ <+;-
 : 6-789 ":3+-+ ;%.2<"P+<1d%': <+ <1+ M- =_8@ ;"J

6"'_*":<vd <+ E'*+<1 4'.w:d 3M7'V )t-<- f]@ ;"$+
x1< )@<%:  : ):%Uy"'@-%: f]'@ ;"$+ E..e0 ;"J

-+3+Z"n''@ z`*<7''j!- M- 3+"S`''@- "'': )_8''@<1+ ;"''J
3+-+3N8_8@ ;"JETM+x1< KD'\ )'@<%: 4'.O 1

3+-+ y"'@-%: f]@ ;"$+ E..e0 <+ 3+"S`@- +<7$;"'J
N''8`b-+%c )0-NJ"X''$ %*+"''#$  '': KnL''O )_8''@<1+.

 : "$+  n@"D$ q*"`O ):"*M<-"': Z"n'@ z`*<7'j!-  g.'@1
+-+ 6"X'O a"'$+ KnA M- G\"V q*"`OE.': {[`'b-  'P

K@- |NO- )0-NJ"X$ 1 )0"n@"D$ ;"$+.1

6-<"QIJ 1 ;<".`w:)2011(z`*<7j!- M- 3+"S`@- ":
}'03%'_8c;-Qin et al3N8_8'@ %*7^'0ETM+"': a
3+".c67'~ )*"J%`$-<"c y"@-%:  P z`*<7j!- E*- ;M"@

1 %SL''I0- %A�''$ E.jO"''.$ ;"''$+ 1 ;%SL''I0- <7''n9
G.L2)$ Z"I9- ;N8$+7()D]'@ ;"'$+ l'e!"]$  : a

;M"'@<"Q(d  ': %'_8$  'P aN8`b-+%c M-7J- %&( E.$M
,1"S04.b"'$%2 �m"'8$ ": �g`w$ �m"8$ )0<-%V ;"J
N(.6-<"'QIJ 1 64jO<)2011( '!"#$ <+6-7'89 "': ;-

 X#O  .&0LST3<-7J"$ %*1"^0 M- 3+"S`@- ":;-) 'O7IO
M-7J- %&( ;+<7$(3%'&: ": a%*1"^'0 M- ;%'.23N8_8'@

ETM+x1< 1 a(NOR) Emissivity Normalization

Method1(REF) Refetence Chanel Emissivity

NO+%P  .&0 -< M-7J- %&( )0<-%V  X#O. `>"*E'*- ;"'J
x1< )51%b  P +7: 6d M- )P"V =J1pc<7PF'$ ;"'J

3+-+ ": �.P%0 <+)$ a%j*+ ;"JE`>"'* <7'�8$  ': NO-70
3-<GV;-%: )*"J+<7'$ %&( )0<-%V 3%*45 G�"L$ GV

+%.2 <-%Y 3+"S`@-.
6-<"QIJ 1 7!<"&:)2011(G'$-79 %.AB0 )XJ1pc <+

E:%PN.LP-7O7$ a)t-<- ;%:<"P)CO( g\"> 1 K.eI5 a
3+-+ M- 3N( N.!70 )0<-%V 3%*45 ;"$+ 6-4.$ %: -<;"J

3N8_8@ETM+i"n0<- �-%w`@- ": 4.O 1 NO+%P )@<%:
J%`$-<"c E.:$+ 6-4.$ ": """': R"_O-%@ a)0<-%V %*-45 ;

1. Advanced Very High Resolution Radiometer
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ZN'$  ':  'O"2N8~ )O7.'@%2< x1< M- 3+"S`@-;M"'@
G'$-79 M- 3+"S`@- ": 6-%&0 %&( )0<-%V %*-45 ,-%../0

N8`b-+%c <7PF$. : q*"`OK@+<+  'P +-+ 6"X'O 3N'$d
3N''8*Wd 6-4''.$ a ''e!"]$ +<7''$ ;"''J%`$-<"c 6"''.$

%.AB0 E*%`X.: E:%PN.LP-7O7$=J"'P "'* =*-4>- %: -<
+<-+ )''0<-%V %''*-45 )*"''$+.6"&5-%''@ 1 3+-MN''O7bd

)2007(<+ )'0<-%V %'*-45 =*"'IO ;-%': )XJ1pc <+
3N8_8'@ %*1"^'0 M- ;%&'( �m"8$ASTER3+"S`'@-

NO+%P.1 E.'$M f]'@ )*"'$+  X'#O =J1p'c E'*- <+
z`*<7'j!- "': 6-%'&0 ;%&'(  #]8$ G.L2 �*%tTES

N*+%2  .&0. `>"*JK'@- 6d 3N'8J+ 6"X'O =J1pc ;"
)S.mN8~ %*1"^0  PASTERG'.gD0 1  '*4_0 ;-%':

C.'D$ <+ ;�%O- o:"8$ ;<-F2%.AB0 6-4.$;%&'( ;"'J
K@- ;+%:<"P 1 N8$+7@.

2-/.* . %$&(+-
2-1-012+3( %*&( 0435(

)*"'.>-%/5 Z7'm <+ y<"> 6"`@- 4P%$ M-%.( %&(52
 5<+33>-%/5 �%9 1 ;<1"b  #.Y+)*".291  5<+

36K@-  `>%2 <-%Y )!"I(  #.Y+.E.jO"'.$ ": %&( E*-
s"S0<-15003<1+ Z7'm y"'@-%: a"'*<+ f]'@ M- %'`$

Z"@ ;<"$d1951)!-2010x<"':  OW"'@ E.jO".$ ":
337)''g.$)*"''$+  OW"''@ E.jO"''.$ 1 %''`$18 ''5<+

)`O"@Z"@ ;<"I(%@ E*%bd y"@-%: a+-%2)1390("':
)`.eI51549453oY-1 6-%*- ;%`b": u785 <+ ;%SO

K@-.M- 1 |-<+ 37'P  ': %`b"': KI'@ M- M-%.'( %&(
37P  : Z"I( KI@1 R"'#$ G'&~ a6"(7c4n@ a7I: ;"J

K@- 3N( +1ND$ )J7P":":. O"b+1< 'O".$ M- )g^> ;-
)$ <7n9 %&(}X'b  O"b+1<  :  P N8P)z'�9- %'&O(

1 6"`L'$M G^'> <+ "&80 1 K@- {1%e$+<-+ ud <"'&:.
M-%.'( ;<1"b u785 <+ oY-1 7!<"&$  ~"*<+  : +1< E*-

)$+4*<.�<4: 6-789  : M-%.(u785 )`L*M 4P%$ E*%0
+<-+ )O-1-%> K.IJ- 6-%*-. e!"]$ +<7$  #]8$ K.eY7$

GQ( <+1K@- 3N( 3+-+ 6"XO.

GQ(1. e!"]$ +<7$  #]8$ )*".>-%/5 K.eY7$

 :  !"#$ E*- <+$au7'g]$  '_.`O  : ):".`@+ <7�8
 :o'I5 +757$ ;"J"8j80 zU<3+-+ ;<1da�'@"8$ ;"'J

)$ 3+-+ �%(  $-+- <+  P )O72"O72 GV-%$Z"nO+ aNO7(
NON''(.3+-+ KL''wO)''@"8(-7J 3"j`L''*- )*"''$+ ;"''J

N'(  '`>%2 y<"'> 6"`@- )@"8(-7J 6"$M"@ M- aM-%.(.
3<-7J"'''$ %*1"^'''0LANDSAT3N8_8'''@ETM+1 a

03N8_8@ %*1"^TMZ1N'5)1(�-%w`'@- <7'�8$  ':
 X#O  .&0 E.8HIJ 1 %&( )0<-%V ;7j!-;%:<"'P ;"J

)O"'$M 3M"': <+ M-%.( %&( ;%:<"P ,-%../0 =*"c ;-%:
24N8`>< <"P  :  !"@."': M-%.'( )$7I9  #]8$ %*1"^0

�''*+< 3<"I''(1<F''2 1239-163)O"''&5 z`L''.@ <+
WRS `>%2 <-%YNO-.@ +-Ne0 : )g\- z*%> 67`@ 1 %]
�.0%0631616838K@-.

N'O": M- )'0<-%V  X'#O �-%w`@- ;-%:2-6)High

Gain(}''.QS0 ,<N''Y "'':603N8_8''@ %*+"''O <+ %''`$
ETM+NO": 163N8_8@TMN'*+%2  '.&0.3N8_8'@
ETM+3+-+ G.^D0 6"Q$- '.V"O M- -< ;%*7^'0 ;"'J

<+ a)'0<-%V 4'$%Y 61+"$ "0 )�%$ )S.m8%L'.$ N'O":
)$N'O":  'P a+M"'@63N8_8'@ M-ETM+<"'( <-N'#$

�%''@1%> )X'':"0)<"''$%2(-< �7]''@ M- 3N''( G.L''2
3M-NO-)$ ;%.2N8P)Shakiba et al., 2009.(

1. Row
2. Path
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Z1N51.6*$&-+( =J.+KC $LANDSAT6!5I5:ETM+&TML-.MN *% 6!? 6%+89:$
OJ%* %P>( Q?$%=; RJ*+C?*&S Q?$%=; RJ*+C !>*TU . OJ%*6!5I5: V&E

110/6/200620/3/138539-163ETM+
22/11/198611/5/136539-163TM
330/6/19879/4/136639-163TM
415/7/201024/4/138939-163TM

,1"S0 E..e0 1 G.^D0 ;-%: W": %*1"^0)*"$+ ;"J
3N*Nc 6".$�'@"8$ 3N'.H.c ;%&'( ;"J6"'Q$- 1 N'O-

Od)$ zJ-%> -< ;%&( z.gY- %A�$ 4.!"NOM"@)Namdari,
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1. High Gain 
2. Brightness Temperature 
3. Surface emissivity 
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1. Supervised Classification 
2. Unsupervised Classification 
3. Maximum Likelihood 
4. Training Area 
5. Spectral Signature 
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2-  ,Q##5 �L##I %& )  B##9 SU"##H+ [&<4##`+  B##9"-
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