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1. Segmentation
2. OLR (Outgoing Long wave Radiation)
3. Bi-spectral
4. DN (Digital Number)
5. Brightness temperature
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1. Pixel-Based
2. Region-Based
3. Under-segmentation
4. Over-segmentation
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)0881E.KZ<%@A >-%M0 Y%%cJ p$U b%D q%MrJ YF4 !8
KZZcd^  41ZZAU-ZZ0 1F7-[ZZJ !8 1ZZA4  $ZZ<AB!4S 4NOAA

B$<;<=AVHRRG=4. 1[Z/g0 �%Z6SJ ,4SZ<+ KA
B$<;<=  41AAVHRRB!4SU-0NOAA(o*d0 YF4 KA
)0 B$<_A 4!48 B!4SU-0 YF4 K3 8S547 (B$<;<Z= RSD

1/0SZF84! -@D# 94 ).FAVHRRKZ3 GZ=458!48 $ZD-A
)$D-A19455/0-J9/0$ZD-A (1Z/071.%0294725/0-ZJ
1/1/071.%0$D-A (139455/3-J93/3$ZD-A (1/071.%0
945/10-J5/11$ZD-A 7 1Z/071.%05945/11-ZJ5/12

1/071.%0.(B!4SU-0 -UNOAAWS*Z= Y/548 G*+ KA
��S3 �%.eJ1ZX-<+ `-Z&J 94 4! )ZM%^8 \-Z+sQ4 (1J

�/_%= 94 B�F7 KA ()&%*^47 !OZE879 �%/PS<%Z=  -ZU
)0 Ka4!4 (��S3/T-= 7 $<<3,-?ZD GZ^8 -ZA 4! -U1A4 !-

)ZZ0$ZZ<U8.�1ZZ&%D W-ZZ' Y%ZZ+ !894 )ZZe*/g0  -ZZU
)E�F7)0 K%@J 1e_&J4  -U$<<3. -Z08 �1Z&%D \7-eJ

1/0SZF84! KZ3 1e_&J4AVHRR)Z0 fg?Z07 89-Z=
�-ZA GZ=8 ($<= SF84! -A B$5 Y%%cJ  -085/1KZn!8

G=4)Kaviani and Alijani, 2003.(12

2-=1<1*N- O90 9 )HP%
2-1-=1<1)H

1F7-[ZZZJ (qZZ%MrJ YZZF4 !8 B8-e/ZZZ=4 8!SZZ0 1F7-[ZZJ
NOAA/AVHRR 15))D-ZZ.0 �ZZ%.eJ \!$ZZ^:1/1

KZA G2_ZD  !481A1FS[ZJ KZF749 (1F8-D KdMD !8 1/0S*%3
1F8-D:4/55Kn!8(W-&5 KMd<0 94KZ3 G=4 ,41F4 �15

1. Spatial Autocorrelation
2. Multiresolution
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IF!-J !8\74 �U8 7 �@D  -U2005B$5  !481A1FS[J
G=4.v-g/D4 G*+K3 G=4 )As%= RS^7 (IF!-J 78 YF4

\74 B-0 �U8 IF!-J !82005�-ZeJ4 ,-/_Z*E ,-/=4 !8
(8SZA  1A4 KMd<0 ,-&=# (IF!-J 78 1U !8 7 8-/H4B7sZ+

1A5 -Z08 j0-Z5 )H-Z64 \-Z+sQ4 (1FS[J )*X4 $D-A
$D-A !8 1A4 )F-<57!374$ZF81E $%LSJ b%D 1A4 R-eJ!4 7

5 B8-e/=4 q%MrJ !8 7$)j.51.(

v�L4

8u

7UZ
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�9
j.51.{<P$<;<= )*X4 $D-ABAVHRR7K=q/?0 1FS[JB$5941FS[J  7!�@D74\2005lB$<;<= 1F7-[JAVHRR:�L4($D-A1l

v($D-A2lu(A$D-3l8($D-A4lZU($D-A5l7($D-A )F-<57!  -083l9($D-A )F-<57!  -084� 7 l(1A4 R-eJ!4

2-2-P%*N- O90
!8 qZ%MrJ  !-Z3 $ZD7! �%Z6SJ (:ZgA YF4  4$/A4 !8

j.5 qA-d0 \!-�S*H �F oL-^2G=4 B$5 B8!7#.

j.52.q%MrJ  !-3 $D7! \!-�S*H

2-2-1-Q R)ST/< U<7V?@<5.W)
)0 1tD KA K3 -;D# 94�%ZU $=!!8 )@A-?Z0 !-Z3 KZDSE

K_ZF-M0 -ZJ GZ=4 B$?D `-;D4 ,41F4 u!-T 7 jT48!8  4

(81FOP \!SX {F-/D K<%0994 {F-Z/D GrX )A-F9!4  41A
$5 B8-e/=4 1FS[J 78.qZ%MrJ !-Z3 jZ'410 `-;D4  41A
B94$D4 KA 1F7-[J 4$/A4400!8400B848 N1ZA j_Z.%P

7 $D$5`-Z;D4 -U$ZD-A  7! ,S%Z=412%L-3 j&+GZH1E.
94 �ZZF1/0SF84! 7 )ZZ=$<U \-r%r[ZZJ `-ZZ;D4  41ZZA

`1ZD !8  8-@<?%P �/F!SCL4!4bZH4PCI GeomaticaKZ3
B$<;<= �S[g0AVHRR$Z5 B8-e/=4 G=4. 41ZA

N7! Y%ZZA 94 )ZZ=$<U \-r%r[ZZJ 8-@<?ZZ%P  -ZZU
KDS&D8$;0  !481A1)�F8bDKF-_Z&U YF1J2,7!8 ()A-ZF

)ZZZZdT783)ZZZZ2c.0 8!7#1ZZZZA (47Sin(x)(x)(N7! (
�F8bD1%%�J 7 \-2=-r0 )E8-= j%L8 KA KF-_&U YF1J

 1/_3-T �Sd= N9!4 ,84$D5j_.%P1Z04 !8 K3 Z -U
KZZM2QGZZ=4 �ZZ@0 !-%_ZZA  $ZZ<A$ZZ5 v-ZZg/D4 ZZZ. 41ZZA

GZZ%D9 KZZF749 �%r[ZZJ bZZ%D �ZZF1/0SF84! \-r%r[ZZJ
$%5!ST641' 7 )Za10  -U$ZD-A ,S%=412%L-3 7-ZA )ZJ!

`1D ]A4SJ 94 B8-e/=4!4bH4PCI GeomaticaGH1E `-;D4.
7 )ZZ=$<U \-r%r[ZZJ 7 ,S%ZZ=412%L-3 `-ZZ;D4 94 wZZP

1. Resampling
2. Nearest Neighbour
3. Bilinear Interpolation
4. Cubic Convolution
5. Gray Level
6. Solar zenith angle correction
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)F-<Z57!  -08 KA �SA10 \-+sQ4 (1F7-[J �F1/0SF84!
$ZZD-A3$ZZD-A 74$D$ZZ5 u41g/ZZ=4 1ZZA4 R-ZZeJ!4 7. 41ZZA

$ZD-A )F-<Z57!  -Z08 \-Z+sQ4 u41g/=43$ZD-A 747
1A4 R-eJ!4yA47! ()1(()2(7)3(GH! !-3 KA.1F7-[ZJ !8

AVHRR!8 1FS[J  -U1/04!-P 7 ,S%=412%L-3 \-+sQ4
)0 B1%T" )</0 Kg_D �F881E.j0-Z5 \-Z+sQ4 YF4

1F8-M0Slope7Intercept1ZU  41ZA K3 G=45W-ZD-3
AVHRRK2Z=-r0 1FS[ZJ jZ3 94 Y%CD-Z%0 \!SX KA

)08S5.J !St<0 KA 1F8-M0 YF4B848 jF$Z2B 4KZA `-ZT
dA4! !8 wD-F84!�)1()Z0 !-3 KA-ZA GZF-@D !8 7 $ZD7!
dA4! 94 B8-e/=4�)2( -Z08 KZA B$Z5 K2=-r0 wD-F84!

W-ZZD-3 !8 )F-<ZZ57!)ZZJ!41'  -ZZUAVHRRjF$ZZ2J
)0881ZE.yZA47!)1(7)2(!8:ZgAHelp`1ZD!4bZH4

GeomaticaGZ=4 B$Z5 B848 �%6SJ) .Katherine B.

Kidwell, 1998.(KdA4!)3( 494 KZA K.<F4 �1H -A b%D
4SZU  -Z08 (Y%Z09 �dZ= 94 ,$5 !78 1/0 $X 1U6/0

)ZZ0 1ZZ/&3 >S%_ZZ%*%= KZZn!88SZZ5)Kaviani and

Alijani, 2003($5 K2=-r0 (.

KdA4!)1(E S(c)*PI I(c) !

KdA4!)2(T C * v / ln( Cl* v ^ / E) !2 1 3  
  

  !" #$ %&  
PI ='( )*#+,-$.#. /012 345  

S(c) =  6789Slope  :101& -+82 C)    1;7 . %;< :101&
#1=> :101& ( #$ %&header file ,?<+ $@A@B 87@CD   

I(c) =  6789Intercept    :101& -+82 C)     . %;< :101&
#1=> :101& 17 ( #$ %&header file ,?<+ $@A@B 87@CD   

E =   /;;;E+. 1;;;2 -$.#. /;;;012 34;;;5'( F01;;;7$+#
)MilliWatts/(m^2 sterad cm^-1,  

V =     -G;&8B H@;B $/;I)central wave number (
 64;;E82cm^-1 #$ %;;& header file $@;;A@B 87@C;;D 

,?<+  
C1,C2 =       64;E82 6;'D8D %;2 ?;21J $+/;I+)m^2 

sterad cm^-1(miliWatts/ . cmK #$ %&  header file 
 . ,/KL4M $@A@B 87@CD  

T = #1=> :101& 17 . %< :101& N71KO.# -1B$.  
  

 %P2+#)3(  Km (GT Calib( )) / ! 4 6  
  

 !" #$ %&  
)Ground Temperature(GT =   Q';B* RP;< -1B$

 #$,-#+$8287@CD *.#  
Calib(4) = /;;0124 87@C;;D AVHRR  3;;SI %;;&  

 . ,?<+ T/O U1V0+ !" -.# 82 !@'<+8W'X1&  
Km =8LB@Y'& 64E82 Q'B* RP< *+ 82+ Z1[D#+.  

  
2-2-2- !"#  $%&'  

%\P]  -/K2          %2 87@CD ^'4_D NK\B %2 #.$ *+ `VK< #$ 
             %;_Wa #$ %;& ?;<+GVB %;'E10 1;7 %;_PKB /K>    -/;K2

bNO     %71( . c1<+ +8d  %_Wa      NB #1SO %2 -/K2  /7" . ).#
    U80 #$ 6<1KB . N<1<+    #+Ge+eCognition    fa1;KB -+82 

      %\P] . %71( `0+$ !./2 . g'<.        1;2 h#1;i0 !./2 -/K2
  j;'5[D 8;M   ).#  N21;kL0+ -87l;( Multiresolution 

Segmentation ?<+ )Baatz M. et al., 2005 .(  #$ +l;X
       %;\P] %;K7Gd *+ ?S4;] Q7+          j;'5[D h#/;] 1;2 -/;K2

           h1;Ima+ 87@CD %< . NYn+ /012 oK( NB1SD . %01d/K>
  NW01A)     /;012 N71KO.# -1B$3   . 4   8;2+ Z1;[D#+ .  (  -+8;2

 %\P] h1'YSI    /O T$1[L<+ -/K2 .     h1;'YSI ).# Q;7+ #$
P]%;;\     *+ %;;& ?;;<p12 %;;2 Q'71;;( NSL7#@;;qX+ -/;;K2

345'(     NB Z.8O $8[KB -1M         %;B+$+ bNO $1V7+ 1D . $@O
NB  /217,    3]+/E %W<1rB %5K7+ QS9    NKqSM10 -*1<1  1D 

   %& N01B*     %2 T/O s78\D %01L<" *+ NKqSM10    82#1& %Y'<.
NB +/'( %B+$+ $@O 8Lt'2  /K&)Benz et al., 2004 (  %;&

   B 8LB+#1( !" %2 NB c1'_      12 . /K7@d"  NB !1t0    /;KM$ .
    bNO u<@LB T*+/0+ c1'_B 8LB+#1(       !1t;0 +# 87@CD -1M

NB  /M$ .       !1t0 %& 8[n c1'_B *+ f'_rD Q7+ #$    T/;KM$
   h1;;'YSI  ?;;<+ bN;;O j;;7 !+@;;KI %;;2 34;;5'( 8;;M

%\P]           vmLw+ 3]+/E %5K7+ 6W< %2 . /7$8d *1x" -/K2

                                                           
1. Heterogeneity 
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  L<+ 12 c@4rB            8;M #$ 1;Pw . `71;B*" ).# *+ T$1[5 
  c1'_B  /O T/7$ c1'_B U1d #$ 1M oK( -1M  `7+Ge+ N71D

  N01B* 1D  ?e17        c1;'_B #$ %;&120    %;_Wa ym;SI     -/;K2
    %\P] c1'_B Q7+ #$ 3n1E     -/;K2) !1;SM       #$ %;& %;0@d
    ?<+ T/O T$#." o71L0 `k2( L0  %V'   -1M Nr'rn %2 +#

?<$ NS0   $+$ .   Z@SVB #$ 6'D8D Q7/2 25    *+ c1'_B 0 
  1D120  %Yn1e 12      !1457 -1M)  /K01B0   5   10   ...   115  

120 (       %;\P] o71L0 NY& 8'JzD 1D /O T$1[L<+     -.# -/;K2
%_Wa    bN;O -/K2      c1;'_B #$ +8;d        Q';'\D s;YLkB -1;M
$$8d .   %\P] ?]$ Q''\D ^L7#@qX+      #$ T/O T$1[L<+ -/K2

    -$1=Kt;'( ).# c1;<+82 f;'_rD Q7+Liu and Xia, 

2010?<+ .  
%;;\P] %;;YE8B Q;;7+ #$  %;;2 %;;A@D 1;;2 87.1C;;D -/;;K2

             . ?;e8d h#@;n 35;O . ?;e12 . N<15\0+ h1'n@Cw
              ).# 1;2 N;0*.  c1;'_B 8LB+#1;( 8;M %;2 !" U1V0+ -+82
             Q;7+ %;2 ,/0/O T$+$ N<1KO#1& 8i0 12 . 1Pw . `71B*"

 !@;;> %;;& h#@;;n5 NY;;n+ :1;;01& AVHRR -1;;B$ . 
   -1M/012 N71KO.#4   . 5   [D#+ /012 .   %7p 82+ Z1    NYn+ -1M

 %\P] #$  -/K2     %7p Q7+ %2  /0+      !*. 1;M1       %;2 . /;O T$+$ 
NB801  Nd$8te . 2   !.#$ -1M8LB+#1( %&  %7p     v8\B . -+

    /KL4;M 35;O 8LB+#1;()Benz et al., 2004 ( !*.5/0 
 /O T$+$ . !1t0 NB80        %;WX !$@;2 U8;0 T/KM$      bN;O -1;M

            /;O12 8Dp12 !" !+G'B %> 8M %& ?<+ 87@CD %;WX    -1;M
 U80 1'O+          !$@2 ?e12G7# v8\B Nd$8te . ,$@2 /KM+@w 8D

             35;O *+ !1t;0 Nd$8t;e `7+G;e+ . ?<+ 87@CD bNO
T$8te   $#+$ 87@C;D bNO ?e12 8D)eCognition, 2004 .(
  35O3  %\P] 87@CD        c1'_B #$ T/O -/K250    !1t;0 +# 

NB /M$.  
  

2-2-3-456781 43)79 :+;<9)   
     _B Q''\D -+82 %& 1V0" *+     %;_Wa N;Y& ?]$ #+/     . -/;K2

             Q;7+  ?;<+ N;O*@B" NE+@;0 Ne8\B %2 *1'0 1(1& 6789
   -/012.$ ).# *+ T$1[L<+ 12 NO*@B" NE+@0) . N{8B /012

 GB8] !.$1B (    %t_0 !+@KI %2 . |1kL0+ -8C2 }'ktD .
  U80 %2 gA8B    /0/O $1=Kt'( #+Ge+ .   .$ -1;KWB82 ).# Q7+

NB 8&~ %B+$+ #$ %& !@01]  3SI  $$8dNB  /K&)Barrett 

and Martin, 1981:(  
-            �1;WD#+ 1;M82+ !$@;2 v1[;O !+G'B N{8B 87.1CD #$

             1;M82+ %;> 8;M N;K\7 ,$#+$ 1=0" ?B1k9 12 ^'_L4B
^'k9          Q;O.# N;{8B 87.1C;D #$  /KO12 8D      T/;7$ 8;D

NB /0@O.  
-  #$        g;[D8B -1M82+ %& 1V0" *+  GB8] !.$1B 87.1CD   8;D

 8D$8< /KL4M G'0QO.#  NB T/7$ 8D /0@O. 

  
 35O3 .%\P] 87@CD %2 T/O -/K2 U80 %Y'<.  #+Ge+eCognition c1'_B #$ 5012  

                                                           
1. Smothness 
2. Compactness 
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 35O4 . GB8] !.$1B . N{8B -1M/012 #$ 82+ Z@0 8M N71KO.# !+G'B 

gWKB :Ito, 2000  
  

     35O %2 %A@D 124        !.$1B . N{8B /012 .$ *+ T$1[L<+ 
NB }ktB 8L=2 82+ Z@0 }'ktD #$ GB8] $@O .  

  #$  35O4    %D@& *+ j7 8M    ?O@0       Z@;0 j7 v8\B 1M
   ?;<+ 8;2+)St: Stratus, Sc: Strato Cumulus, Cu: 

Cumulus, Cg:Cumulus Congestus, Cb: 
Cumulonimbus, Ci: Cirus .(  *+ `VK;< h1\X1PB #$

 NS0 #.$          1;7 N;{8B /;012 #$ �1;w 82+ j7 %& ?[d !+@D
         S;O #+/_B T*12 %> #$ y1_']$ GB8] !.$1B /012   NB@;]# T#1

)DN ( $#+$ #+8] .       #$ c@;WS'0@X@B@& 82+  :1�B !+@KI %2
      NB !1B* 8M #$ . %_PKB 8M      #+/;_B /;0+@DDN  ND.1;[LB 

 /O12 %LO+$ .     35O fWa  h1\X1PB 1B+4   T$+$ !1t;0     /;0+ 
            Q;O.#  GB8] !.$1B . N{8B /012 .$ 8M #$ 82+ Q7+ %&    8;D

   82+ Z+@0+ 8q7$ *+1M  c@D+8L;<+ Z@;0 *+ 82+ 17 ,?<  /;012 #$ 
      T8'D 1M82+ Z+@0+ 8q7$ *+ GB8] !.$1B    ?;<+ 8D .    Q';SM %;2

        %471_B h#@n %2 8q7$ -1M82+ f'_rD Q7+ #$ 6'D8D   -+
              8;M ?B1k9 . ?e12 . 35O *+ NYW] `0+$ %2 %A@D 12 .
               %;2 N;O*@B" NE+@;0 !+@;KI %;2 . /KLt;d }ktB 82+

U80  #+Ge+eCognition/0/O Ne8\B  .  
  

2-2-4- !"# N#D  $%&'  
%_Wa %t_0 %& $@O �8e %�01K>      %;2 %;& ; 1;M82+ -/K2

          3B1;O ;;/7$8d Ne8\B NO*@B" NE+@0 #$ gA8B !+@KI
C         87@CD bNO 8M -+82  /O12 82+ cm& i) i=1   . 2   .  ...

  .N   %&  N      bN;O 3;& $+/;\D    ?;<1M(.      87@C;D j;7 #$ 
%\P]     345'( $+/\D  T/O -/K2       87@CD bNO #$ 1Mi  %& U�+

    cm& *+ j7 8M %2  1M  -C  NB fY\D         ?;BmI 1;2  /;08'd
mi,1,mi,2,mi,3,…,mi,CN;;;B T$+$ !1t;;;0   .  /0@;;;O

      %\P] 87@CD �1WP0+ f78a *+ 1=0" %W<1rB      1;2 T/O -/K2
 %_Wa 87@CD    ?<+ gA8B -/K2 .%_Wa ?]$ Q78Dp12  -/K2

 %2 N01B*   NB ?<$             N;<m& #$ 87@C;D bN;O 8;M %& /7"
   ,/;O12 %L;O+$ +# ?W40 Q78Dp12 %& $8'd #+8]  #$ N;K\7 

 Q78Lt;;;'2 %;;;& ?;;;<+ N;;;<m& g;;;]+.mi,1,mi,2, 

mi,3,…,mi,C   +#  /O12 %LO+$ .  %\P] ?]$ Q7+821K2   -/K2
)    %_Wa ?]$ /E Q78Dp12 NK\7  -/K2(      1;2 %;&  A(U )" 

NB T$+$ !1t0  %P2+# f78a *+  $@O)4) (Liu and Xia, 

2010 (NB %W<1rB $$8d :  
  

 %P2+#)4 (  
N
i i, j

N
i i

max(m )
A(U )

n
 

"
 

#
 

#
1

1
  

  
    !" #$ %&U    %;\P] /E+. %2       . -/;K2"     8LB+#1;( %;2 

     %;\P] /;E+. #$ c1'_B      $#+$ T#1;O+ -/;K2 .mi,j   $+/;\D 
345'(      cm& 3w+$ -1Mj   #$ i       . 87@C;D bNO Q'B�+ ni 

34;;5'( $+/;;\D  N;;O N;;Yw+$ -1;;Mi !1t;;0 +# 87@C;;D U+
NB  .  /M$j , ,..., c 1 2.  
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2-2-5- ?BC N#D   $%&'  
     %\P] *+ F( %\X1PB Q7+ #$  -/K2  cm&      $#@B -82+ -1M

    %_Wa . /0/O $1V7+ 8i0   j7$G0 -/K2     -+82 %714SM Q78D
cm&            6'&8D 12 82+ Z@0 cm& F�< . /7$8d s78\D 1M

     %;2 #1'\B /K> 17 j7    �#+ %Y';<.       /;O T$+$ !1t;0 -8;2 .
 j7$G0 ).#    SM  %714SM Q78D   T/;7/( Q'2 NqL4W     +# 1;M

    NB %W<1rB |@YPB h#@n %2        *+ -8'd@;YA -+82 . /K&
 ̂ M `7+Ge+     T/7/( -1�e #$ N01O@(        -1�;e s;78\D 12  1M

       NB 1=0" g78< . !1<" :8LK& �I12 6<1KB  $@O .  Q7+ #$
   %\P] c1'_B Q78L=2 %\X1PB          *+ 8;2+ 87.1C;D -+8;2 -/K2

 ?'S& f78a         N;Y& h+8'Jz;D %;2 N;M$1   %;_Wa #$    /;K2 -
bNO             N;B N21;7*#+ 8;iKB .$ *+ 87.1C;D Q7+ -+8d   $$8;d :

 %_Wa -1M/E+.    -/K2)U (  %_Wa -1M#1'\B .     -/;K2)F .(
%;;_Wa ?;;]$ #$  1;;2 %;;& -/;;K2A(U ,F )" " T$+$ !1t;;0 

NB    %\P] ?]$  $@O        %;\P] /;E+. 64;E82 -/K2    -/;K2
(U )" '\B !+@;;;;KI %;;;;2 !" -1;;;;M#1'\B .  -1;;;;M#1

}ktB    ?e12 ?'n@Cw T/KK&2  h1W'&8D . 3 bNO      . 1;M
    N;['a 87$1_B(F )"    3;SI �m;B    /;0+ .    #1;'\B |1;kL0+

NB                  1;2 bN;O #1;'\B N21;7*#+ 8;2 N2@YPB1;0 8'Jz;D /;0+@D

A(Uy, Fy) #$ #1;;;'\B |1;;;kL0+ %;;;& +8;;;>  $#+l;;;q2 
%_Wa    bN;O -/K2           ?;<+ N;KM~ 6;Yx+ +8;d   -1;M#1'\B .

   NB T/O |1kL0+ sYLkB     D.1[LB o71L0 %2 /K0+@DN  N=LKB 
/0@O .     %_Wa ?]$ -mI+ /E %V'L0 #$    ?]$ !1SM  -/K2
%\P]     %\P] /E+. 64E82 -/K2        N;Y& ?]$ . ?<+ -/K2
%_Wa              1;M#1'\B ?;<#$10 |1;kL0+ !1;5B+ 3'X$ %2 -/K2

%\P] ?]$ *+ 8LS& ?<+ -/K2.  
  
3-OG+<9   

  %_Wa 8iKB *+   -/K2 %\P]           . 6;<1KB /;E *+ `'2 -/K2
%\P]          8;2 ND.1;[LB h+8'Jz;D 6;<1KB /;E *+ 8LS& -/K2

 %_Wa ?]$ bNO -/K2 NB +8d /0#+ld .  %;\P] -+8;2   -/;K2
        %;\P] 87@CD bNO 8M  6<1KB /E *+ `'2      T/;O -/;K2

       N;B #+8;] cm& j7 #$ y1D/I1]       8a1;w Q;7+ %;2 .  $8;'d
   345'( U1SD ?<+ Q5SB    %;\P] bNO #$ %& N71M  ;K2 -/

            R'r;n cm;& #$  /0#+$ #+8] 6<1KB /E *+ `'2 T/O
  /KO12 %Le8d #+8] .        ?;]$ Q78Dp1;2 %& ?<1K\B !+/2 Q7+

   %_Wa #$ %& Q5SB      NB ?<$ %2 -/\2 -/K2   NB /7"   /0+@D
100/O12 /n#$  .  

  

  
 35O5 .%_Wa ?]$ %2 �@28B -1M8LB+#1( . 1Pw F78D1B %\P] 8J+ 82 -/K2  c1'_B #$ -/K250123  

                                                           
1. Overall effect 
2. Textual 
3. Contextual 
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82 %\P] -+          ?4;'0 Q5SB 6<1KB /E *+ 8LS& -/K2
 bNO %&       %_Wa R'rn cm& #$ 87@CD -1M     T/;O -/K2

 /KO12        bN;O *+ U+/;& 8;M %;& +8>       cm;& /;K> 1;2 1;M
             cm;& j;7 #$ 1;=KD 87@C;D bNO 1B+  $#+$ N01O@�SM

   ?<+ %Le8d #+8] +GVB .       ?;]$ Q78Dp1;2  %V'L0 !+@KI %2
  %;_Wa Q5SB       N;B %;& -/;K2       -+8;2 /;0+@D     #$ bN;O 8;M

NB1qKM %\P] 6<1KB /E *+ 8LS& %&  %2 ?<+ T/O -/K2
      *+ 8LS& %t'SM  /7" ?<$100       ?W4;0 . ?;<+ /n#$ 

 cm& %2      NB }ktB 87@CD bNO #$ 6X1x -1M $@O . #$
%;;\P]  ?;;X1E Q;;7+  -+8;;2 6;;<1KB /;;E *+ 8;;LS& -/;;K2

%_Wa  -/K2        NB U1V0+ /\2 %YE8B #$ %& -+    N71M1Pw $@O
  NB $1V7+ +#   & /K& %\P] #$ %    6;<1KB /;E *+ `'2 -/K2
 $#+/0 $@A.)Liu and Xia, 2010.(  

  %\P] ?]$ o71L0     %_Wa ?]$ . -/K2      ?;<$ %2 -/K2
   h.+ T1;B ^M$ . ^=0 -1M*.# #$ 87@CD .$ 8M -+82 T/B"

2005  $@2 %21tB  . ?;]$     %;\P] -1;M        8;2+ 87.1C;D -/;K2
A(Uy)  87.1C;;;;D -+8;;;;2 NOAA/AVHRR -+8;;;;2 
c1'_B     %;\P] -1;M  2 -/;K2  64;E8"  35;O #$ 6 . 7 

 ?;;<+ T/;;O T$#." .    N;;Y& ?;;]$  %4;;71_B U1;;_B #$
%_Wa  -/K2   bNO -1M       64E82 G'0 82+ -+8d"   T/O ^<# 
?<+ .!1SM         35;O #$ %;& #@a6   . 7      T/;O T$+$ !1t;0 

  %\P] ?]$  ?<+             ̀ 7+G;e+ 1;2 ?;w+@K57 #@;a %;2 -/K2
  n *+ c1'_B   1D 8[120     *+ 6'D8D %2 100      1;D /;n#$ 57 

          *+ .  h.+ ^;=0 *.# 87@CD #$ /n#$100      1;D /;n#$ 62 
              T$8;& +/;'( `M1;& h.+ T1;B ^M$ *.# 87@CD #$ /n#$

?<+ .             $#+$ T#1;O+ NY;n+ 87@C;D $@;w %;2 8[n c1'_B
)      ?<+ 87@CD bNO j7 345'( 8M NK\7 .(  ?]$ Q7+821K2

%\P]     s78\D c1<+82 8[n c1'_B #$ -/K2100  /;n#$ 
  �'M +87*  ?<+      %;\P] -1;Pw %0@d         /;E *+ 8;LS& -/;K2

  NS0 /'X@D 6<1KB  $@O .  c1'_B #$ 1B+      ?;]$  �#G2 -1M
%_Wa   bNO -/K2           /;E *+ 8LS& -1Pw 8'JzD 8a1w %2  +8d

NB `M1& #1'42  6<1KB /217.  
 %_Wa ?]$   bNO -/K2    1;2 +/L2+ +8d QLe#p1;2  c1;'_B 

 NB `7+Ge+       !" 8�&+/E . /217)5/90  /;n#$  (   87@C;D #$
    h.+ ^=0 *.#)  35O5 (  .)90  /;n#$  (     ̂;M$ 87@C;D #$

       c1'_B #$ .$ 8M .  h.+50  NB 3n1E       F�;< 1B+  $@O
    NB `M1& c1'_B `7+Ge+ 12   /;217 .    c1;'_B %;SM #$    1;M

 %_Wa ?]$   bNO -/K2      %\P] ?]$ *+ 8LS& +8d    ,$@;2 -/K2
              /;O �8PB f'_rD -#@�D #$ %& %�0" %2 %A@D 12 Q7+ .

  $#@B ?<+ #1iL0+ .       c1;'_B #$  :1�B !+@KI %250   ?;]$ 
%\P]               1;2 8;2+82 h.+ ^;M$ . ^=0 -1M*.# 87@CD #$ -/K2

93   /O %W<1rB /n#$  .        Q';2 ?;]$ !$8;& 8''�D %Yn1e
%\P]    %_Wa . -/K2    NB !1t0 -/K2       ?;]$ %;& /;M$    -1;M

%;;\P]  ?;;]$ %;;2 8;;VKB y1;;B.GX p1;;2 -/;;K2  -p1;;2 -1;;M
%_Wa   bNO -/K2    %_Wa #$ +8d    -/K2   N;S0 8;2+      1;B+  /0@;O
?]$    %\P] Q'71( -1M     -/;K2   6;A@B ?;]$      Q'71;( -1;M
%_Wa %_Wa #$ -/K2 NB 82+ Z+@0+ -/K2 /0$8d.  
  

  
 35O6 .?]$ %\P] -1M %_Wa . -/K2 c1'_B #$ -/K2  sYLkB -1M

%\P]  h.+ ^=0 *.# 87@CD #$ -/K22005  

  
 35O7 .?]$ %\P] -1M %_Wa . -/K2 c1'_B #$ -/K2 sYLkB -1M 

%\P]  h.+ ^M$ *.# 87@CD #$ -/K22005  



()*+,-. / $*01 %2-3 

   ! " #$ %&'(GIS$ )*$+  
 ,-(. "    /!-01. "    *-234-51389  

12 

N;;B !1t;;0 o71;;L0 Q;;7+ %;;_Wa #$ %;;& /;;KM$  -/;;K2
bNO          bNO -1M#1'\B *+ T$1[L<+ !$@2 /KB$@<  82+ -+8d

%\P] -1M1Pw %2 $#+$ NqL42 -/K2 :  
1- bNO            c1;'_B #$ T/;O /;'X@D 87@C;D -1M    -1;M

 j;;>@&) c1;;'_B *+ 8;;LS&40 ( -1;;Pw -+#+$ 6;;Yx+
%\P]      *+ `'2 -/K2 6<1KB /E   /;0+ .    -1;M#1'\B Q7+821;K2

   bNO *+ T/O H+8kL<+        %;\P] -1;Pw -+#+$ -1;M    -/;K2
      %_Wa /K7+8e #$ 6<1KB /E *+ `'2       %;YE8B #$ %& -/K2

  NB U1V0+ /\2            Q'71;( +# !" ?]$ . /0#+$ N[KB 8'JzD $@O
NB  /0#." .  !1SM  %V'L0 #$        35;O #$ %& %0@d6   . 7   G;'0 

   c1'_B #$  ?<+ }ktB    $  j>@& -1M %_Wa ?]   -/K2
Q'71( #1'42 %\P] ?]$ *+ 8D ?<+ -/K2 .  

2-  c1'_B #$      �#G2 -1M)�#G2        c1;'_B *+ 8;D60(  
bNO       %\P] -1Pw 8'JzD ?rD 87@CD -1M      *+ 8;LS& -/K2

     N;B #+8;] 6<1KB /E             ?;]$ !$@;2 ^;& ?;YI . /;08'd
%\P]  c1'_B #$ -/K2  �#G2 #1'42 -1M)!1SM    %;& %;0@d

 35;;O #$6 . 7 G;;'0 N;;B  !+@;;D/;;7$ (  -1;;Pw 8'Jz;;D
%\P]       ?<+ 6<1KB /E *+ 8LS& -/K2 .    8;M  6'D8D Q7/2

  %\P] c1'_B %>   �#G2 -/K2         *+  /;O12 6<1KB /E *+ 8D
 %_Wa ?]$     N;B %L<1& -/K2   $@;O .      ?;]$ `M1;& /;0.#

%_Wa      35O #$ -/K26   . 7  !1t;0          %;& ?;<+ !" �/;KM$
 c1'_B %�01K>   �#G2 -1M     *+ 8D120      . $@;O |1kL0+ G'0 

 N<#82 $#@B        %;_Wa ?;]$  $8;'d #+8;]       !1;K�SM -/;K2
NB `M1& /217.  

  
4-P-Q  +.D+=&R2S / $%&'  

 bNO ).#   ̂ L7#@qX+ +8d      %_Wa -+82 +# ND.1[LB -1M   -/K2
      N;B %{+#+ #.$ *+ `VK< 87.1CD         #$ !" h+*1;'LB+ . /;K&

 34;;5'( ).# 1;;2 %4;;71_B   s;;YLkB h1;;\X1PB #$ %;;71(
        ?;<+ T/;O }kt;B #.$ *+ `VK< .     #$ %01[;<zLB 1;B+

%_Wa     82+ -/K2)     ).# 8�&+ #$ %5K7+ $@A. 12    Q'SkD -1M
  $#+$ $82#1& )#12 (        T$1[L;<+ ).# Q7+ *+ h#/0 %2 #1'42

 ?<+ T/O .             *+ 8;2+ 35;O . ?;e12 %& ?<+ NX1E #$ Q7+
 CktB %YSA%     %_Wa NYn+ -1M     82+ -/K2  /KL4M   #$ %;&

%_Wa   bNO -/K2      N;B N2@w %2 +8d         ?;'Y21] Q;7+ *+ !+@;D

 $8& T$1[L<+ . !1SM 1B+          Q;7+ . NYW] h1_'_rD #$ %& #@a
   %_Wa  /O }ktB f'_rD   bNO -/K2   %2 +8d    N717+GB ^x#
    %\P] c1'_B %2  $#+$ %&      ?;<+ %L42+. #1'42 -/K2 .  %;2

     %\P] c1'_B %2 %A@D 8a1w Q'SM       !/';<# -+8;2 -/K2
   %_Wa |@YPB ?]$ %2     $#+$ !+.+8e ?'SM+ -/K2 .Q7+   %0@d

 %& $@2   %\P] c1'_B Q''\D   2         v+/;M+ �8;B* #$ 8;2+ -/;K
/7$8d �8PB f'_rD.  

       h.1;[D c1<+82 N217*#+ ).#  f'_rD Q7+ #$     #$ 1;M
 %_Wa -1M/E+.    -/K2)   bNO *+ T$1[L<+ NK\7    87@CD -1M

34;;5'( *+ 8Lt;;'2 (%;;_Wa -1;;M#1'\B .  -/;;K2) N;;K\7
%2           bN;O �1;w Ne1;9+ -1;M#1'\B -8'd#1;&  (  ).# #$

bNO       N�S& :1W0$ %2 %&  $@2 +8d     ;D -*1;<   �@;28B h+8'Jz
)  N[KB . ?W�B (  %_Wa o71L0 #$    %;2 -/K2     /;B" ?;<$ . #$

      NB 8i0 %2 %5K7+ 3'X$ %2  891E f'_rD  �';M /<#   %;0@d
         1;D ?<+ T/t0 U1V0+ !+87+ H#1w . 3w+$ #$ N=21tB #1&

%4;;71_B  -+8;;2 +l;;X  $87l;;( h#@;;n o71;;L0 %;;K'B* #$ -+
             ̂;M$ . ^;=0 -1;M*.# 87@CD .$ *+ o71L0 ?rn N217*#+

h.+    %2 T/O %Le8d        T#+@M1;B %Y';<.NOAA/AVHRR 
    . /O T$1[L<+  87.1CD     /;7$8d %4;71_B ^M 12 .    %;2 o71;L0

      %_Wa NqL42+. . $@2 %21tB T/B" ?<$   bNO -/K2   -+8d
   %\P] c1'_B %2 +# 82+     $+$ !1t;0 . ?w1;< #15;O" -/K2

 ?]$ %&   %\P] -1M         ?;]$ %;2 8VKB y1B.GX p12 -/K2    -1;M
 %_Wa -p12   bNO -/K2  8d  %_Wa #$ +    NS0 82+ -/K2     /0@;O

 ?]$ 1B+   %\P] Q'71( -1M ?]$ %2 8VKB -/K2   Q'71;( -1M
%_Wa   NB -/K2  /0@O .%2     c1'_B  T.mI50  %\P] #$    -/K2

    %_Wa -+82 c1'_B Q78L=2  82+         87.1C;D -.# *+ 8;2+ -/K2
 T#+@M1;;BNOAA/AVHRR/;;7$8d }kt;;B  . c1;;'_B

  N;;B `7+G;;e+ +# $1;;\2+  j;;>@&   +# bN;;O . /;;M$ %;;2
87*  T.8d       N;B ^'4;_D N71;M      NX1;E #$  /;K&      c1;'_B %;&

�#G2           N;B U1;x$+ ^M #$ +# %\P] /K> 8D       -1';O+ . /;K&
�#G2 -87@CD  N;B $@A. %2 +# -8D  $#.")Pashazadeh, 

2009 .(  +# vmLw+ Q7+ ?YI  f;'_rD 12 %471_B #$Liu 

and Xia :1;;< #$ 2010  !" #$ %;;& %;;K'=2 c1;;'_B 
%\P]    7$G0 y1W78_D -/K2    %;2 j12  %;2     " ?;<$   $@;2 T/;B  

NB   2 !+@D1      %_Wa �#+@I Z@0 . 87@CD Z@0      ;B -/;K2uWD8 
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?40+$ .         87@C;D *+ $@;w f'_rD #$ !1K7+Quickbrid   1;2 
     N01;5B j'5[D h#/]6/0    %;_Wa -+8;2       -82#1;& -/;K2
  /0$8& T$1[L<+ N9+#+   8a1w Q7/2 .     �#+@;I T*+/;0+ %;& 

 j>@& #1'42        ?<+ 82+ Z@0 j7 T*+/0+ *+ 8D .+lX   $1=Kt;'( 
N;;B     c1;;'_B N;;e8\B �@C;;w #$ ND1;;\X1PB $$8;;d
%\P]            %;_Wa 8;L=2 o71;L0 %;2 N21'L<$ -+82 -/K2    -/;K2
bNO    %K'B* #$ +8d         %;K'B* #$ 1;7 . sYLkB ND1\X1PB -1M

  %2 82+ h1\X1PB         -+8;2 6;<1KB -$#+/01L<+ Ne8\B #@iKB
%\P] 6<1KB c1'_B Q''\D $8'd h#@n 82+ -/K2.  
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