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1
Tab.1 The Parameters Used for Retrieving LST from the Test Images
A/ pm K\ /(W/(m? « ym? « sr))  K,/K w/(g/cm?) pii=1,2,3,j=1,2,3)
Landsat TM 11.45 607.76 1 260.56
2010-05-24 1. 399 0.147 14 —0.155 83 1.123 40
—1.183 60 —0.376 07 —0.528 94
—0. 045 54 1. 871 90 —0.390 71
Landsat ETM+ 666. 09 1282.71
2000-05-04 11.45 1.270 0.045 97 0.062 69 1.008 18
—0.322 97 —2.168 01 0.556 98
—0.063 97 1.693 24 0.457 47
2001-05-23 11. 269 2.564 0.045 97 0.062 69 1.008 18
—0.322 97 —2.168 01 0.556 98
—0.063 97 1.693 24 0.457 47
2002-05-26 11.45 2.416 0.065 18 0.006 83 1.027 17
—0.530 03 —1.258 66 0.104 90
—0.019 65 1.369 47 —0.243 10
Landsat-8
2013-08-04 T Lt Ly
TIRS 10 10. 90 774.89 1321.08 4.180 0.449 38 4.120 81 6.137 73
TIRS 11 12.01 480. 89 1201.14 0.311 57 4. 867 53 6.748 09
LW, Dij (5, Dij ( 2).
2 SC
Tab.2 Comparison Between in Situ-measured and SC-retrieved LST's
A // pm ,/ OC // QC
2000-05-04
31.94
20( 11.45 2. ). 52
ETM 6 )3 4 32.46 0.5
2009 SAFREE402 11.45 32.04 0. 10
2001-05-23
31. 54
R
ETM+ 6 2003 11. 269 37.22 5.68
2009 SAFREE402 11. 269 33.16 1.62
2002-05-26
39. 65
200 11.45 40.5 0. 94
ETM+ 6 X 7 9
2009 TIGR1761 11.45 39.15 —0.50
2010-05-24
36.93
200 11.45 5.90 —1.0
TM 6 3 > 35 3
2009 TIGR1761 11. 45 35.79 —1.14
2013-08-04
60. 57
TIRS 10 2009 57. 80 —2.77
TIRS 11 2009 64. 20 3.63
TIRS(10+11)/2 61.00 0.43
—0.51
1. 20
: ( ) ;
3.2 2003 2009 ETM+
2 ETM+ 2009 o ™ ,2003
0.41 °C, 2009 ,
0.74 °C; 2003 ™ 2003
[3,
2.38 C, 2009 2009
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3.3 Landsat Planck
2009 Planck 0.5C;
, Landsat 4) ,Planck
. 1.01 ‘C, Landsat
, 3 s 1.12 °C, 0.11 C,
3 A

Tab. 3 Comparison Between the LSTs Based on Different Brightness-temperatures Calculation Formulas,

A Values, and Atmospheric Functions

2
/\/ pm / QC /\/ IJ,I'H ,/ DC / OC
2000-05-04 SAFREE402  0.10
ETMeg ~ Planck  SAFREEL02 1145 0.10 11.26907  SAFREE402  —0.71 STD66 0.32
Landsat —0.42  11.335091213] SAFREE402 ~ —0.19 TIGR1761 0. 36
11. 45011%)  SAFREE402 0.10 TIGR2311  —0.10
TIGR61 0.23
2001-05-23 SAFREE402 2. 44
ErMig Planck  SAFREEL02 1145 2. 44 11.26957  SAFREE402 1.62 STD66 3.76
’ Landsat 1.91  11.3350°1213] SAFREE402 1.91 TIGR1761 4,28
11. 4500117 SAFREE402 2,44 TIGR2311 3.08
TIGR61 3.33
2002-05-26 SAFREE402 —2.23
ErMpg  Planck TIGR1761 11. 45 —0.50 11. 26905 7 TIGR1761 —1.37 STD66 —1.12
Landsat —1.02  11.3350912137 TIGR1761 —1.06 TIGR1761  —0.50
11. 4500117 TIGR1761 —0.50 TIGR2311  —1.79
3.4 A 3 5 N
, A 11. 45 ym, 3,
o 3 SAFREE402 )
A 2009 TIGR2311,TIGR61.STD66,TIGR1761,
. , [5] 3.6 Landsat 8
, [11] [9.12-13] 2 Landsat 8
R 3 , Jiménez-Munoz . TIRS
Sobrino [5] ., USGS 2013
, (1. 23 Lol 2014 2
T, USGS Landsat Landsat 8
11.45 pm MY (1.01 °C), »  TIRS 11 .
[9,12-13] (1.05 C), ,USGS
A s ETM-+ , TIRS 10
6, A (11. 296 pm) A TIRS 11, .
(11.45 pm) 0.8  TIRS 10~12 pm
C, , TIRS 11
3.5 ETM+ 12 pm TIRS 10 10 pm
2009 SC 5 s TIRS 10,
s TIGR61,TIGR1761 TIGR2311 ,Landsat 8
4.
STD66 MODTRAN 66 g/cm? , Jiménez-Munoz  Sobrino ,
;s SAFREE402 w 3 g/cm? , SC
402 . o . TIRS 10
Jiménez-Munoz Sobrino —2.77 C ,Jiménez-Munoz Sobrino
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Some Issues in Land Surface Temperature Retrieval of Landsat
Thermal Data with the Single-channel Algorithm
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Abstract: The single-channel algorithm (SC) developed by Jiménez-Munoz and Sobrino in 2003 has
been frequently used in retrieving land surface temperature (LST). However, many studies employed
the Landsat TM’s atmospheric parameters for the LST retrieval of ETM+ thermal data because the
parameters for ETM+ were not provided in 2003. Although Jiménez-Munoz and Sobrino revised the
SC algorithm and provided the atmospheric parameters specialized for ETM+ in 2009, such misusing
still not changes. Therefore, this paper compared the LSTs retrieved from Landsat TM/ETM +/
TIRS thermal data with the SC’s 2003 and 2009 versions, discussed the correct usage of the Planck
function and wavelength value, and explored the potential of the SC for retrieving LST from Landsat
8 TIRS data. Results show that the 2009 version can achieve higher accuracy averagely for ETM +
thermal data than the 2003 version, when calculated using wavelength value provided by USGS and
the brightness temperature computed with Planck function. This study also reveals that at this stage
the LST of Landsat 8 could be retrieved using the SC with TIRS band 10. This could be achieved
when the atmospheric water vapor content is relatively low.
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