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  LANDSAT-8 TIRS, Band 10 (  10.60 -11.19 ) 
 (Thermal Infrared) Path/Row  128/50,   10:31:21  
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 1 Satellite Sensors  LANDSAT-7,8 

 
 

  LANDSAT-8  
level 1  Radiometric  Geometric Correction  GeoTIFF 

Format  

 
 4.2.2  (Land Surface Temperature)  

  LANDSAT-8 TM, Path/Row  128/50  band 10 
   

1,2   

 

 1).  Digital Number (DN) LANDSAT-8 TIRS, Thermal Infrared 

Sensor (band 10)  Spectral Radiance  1 (USGS, 2013): 
 

 1 1.000033422.0 DNL  
 

  L   Spectral Radiance  W/(m2ster m) 

 DN     Digital Number  band 10  W/(m2ster m) 

  

 2).  Spectral Radiance  Brightness Temperature, TB (  Black Body 

Temperature)   2 (LANDSAT Project Science Office, 2002) 
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 2
1ln 1

2

L
K
KTB  

 TB  Effective at-Satellite Temperature  Kelvin, K 

  L  Spectral Radiance  W/(m2ster m) 

  K2  K1  Pre-launch Calibration Constant 

LANDSAT-8 TIRS  
 2  (metadata)  TIRS Thermal Band Calibration Constants (U.S. 

Geological Survey, 2013) 
 

Constant (Unit) Band 10 Band 11 

Radiance Multiplier 0.0003342 0.0003342 

Radiance Add 

K1(watts/(meter squared * ster * m) 

K2(Kelvin) 

0.1 

774.89 

1321.08 

0.1 

480.89 

1201.14 

  

 3).  back body 

  (spectral emissivity according to the natural of land 

cover)  Snyder et al. (1998)  (emissivity 

corrected land surface temperature; St)   3 (Artis& Carnahan, 1982) 

 3
ln1 B

B
t T

TS  

  St     Kelvin, K 

 TB   Effective at-Satellite Temperature  Kelvin, K 

   Emitted Radiance  = 10.6 m  

   (Spectral Emissivity)  
  3    = 0.969  (Arid bare soil/Urban) 

  1.438 x 10-2 m K, ch  

   h  =  Plank (6.626x10-34 J-s) 

 C  =  (Velocity of Light) (2.998x108 m/s) 

   =  Stefan Boltzmann (1.38x10-23 J/K) 
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 3   
MODIS band 31 and 32 (Snyder et al., 1998)

Emissivity Classes

Mean Emissivity ( )
Green Season Senescent Season

10.8-11.3 m 11.8-12.3 m Average 10.8-11.3 m 11.8-12.3 m Average

NeedleForest 0.989 0.991 0.990 0.986 0.988 0.987

Broadleaf Forest 0.987 0.990 0.989 0.968 0.971 0.970

Woody Savanna 0.988 0.991 0.990 0.975 0.978 0.977

Grass Savanna 0.987 0.991 0.989 0.973 0.975 0.974

Sparse Shrubs 0.972 0.975 0.974 0.970 0.976 0.973

Water/Wetland 0.991 0.986 0.989 0.991 0.986 0.989

Organic Bare Soil 0.977 0.982 0.980 0.977 0.982 0.980

Arid Bare Soil/ Urban 0.966 0.972 0.969 0.966 0.972 0.969

4).  

Centigrade Temperature ( C) = Absolute Temperature ( K) -273.15

5.  (Land Surface Temperature)

5.1   LANDSAT-8
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 3 (Class Interval)
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STATION5_KORAT 9/04/2022 26.4 
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 1).  Digital Number (DN) LANDSAT-8 TIRS, Thermal Infrared 

Sensor (band 10)  Spectral Radiance  1 (USGS, 2013): 
 

 1 1.000033422.0 DNL  
 

  L   Spectral Radiance  W/(m2ster m) 

 DN     Digital Number  band 10  W/(m2ster m) 

  

 2).  Spectral Radiance  Brightness Temperature, TB (  Black Body 

Temperature)   2 (LANDSAT Project Science Office, 2002) 
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1ln 1

2

L
K
KTB  

 TB  Effective at-Satellite Temperature  Kelvin, K 

  L  Spectral Radiance  W/(m2ster m) 

  K2  K1  Pre-launch Calibration Constant 

LANDSAT-8 TIRS  
 2  (metadata)  TIRS Thermal Band Calibration Constants (U.S. 

Geological Survey, 2013) 
 

Constant (Unit) Band 10 Band 11 

Radiance Multiplier 0.0003342 0.0003342 

Radiance Add 

K1(watts/(meter squared * ster * m) 

K2(Kelvin) 

0.1 

774.89 

1321.08 

0.1 

480.89 

1201.14 

  

 3).  back body 

  (spectral emissivity according to the natural of land 

cover)  Snyder et al. (1998)  (emissivity 

corrected land surface temperature; St)   3 (Artis& Carnahan, 1982) 

 3
ln1 B

B
t T

TS  

  St     Kelvin, K 

 TB   Effective at-Satellite Temperature  Kelvin, K 

   Emitted Radiance  = 10.6 m  

   (Spectral Emissivity)  
  3    = 0.969  (Arid bare soil/Urban) 

  1.438 x 10-2 m K, ch  

   h  =  Plank (6.626x10-34 J-s) 

 C  =  (Velocity of Light) (2.998x108 m/s) 

   =  Stefan Boltzmann (1.38x10-23 J/K) 
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 3   
MODIS band 31 and 32 (Snyder et al., 1998)

Emissivity Classes

Mean Emissivity ( )
Green Season Senescent Season

10.8-11.3 m 11.8-12.3 m Average 10.8-11.3 m 11.8-12.3 m Average

NeedleForest 0.989 0.991 0.990 0.986 0.988 0.987

Broadleaf Forest 0.987 0.990 0.989 0.968 0.971 0.970

Woody Savanna 0.988 0.991 0.990 0.975 0.978 0.977

Grass Savanna 0.987 0.991 0.989 0.973 0.975 0.974

Sparse Shrubs 0.972 0.975 0.974 0.970 0.976 0.973

Water/Wetland 0.991 0.986 0.989 0.991 0.986 0.989

Organic Bare Soil 0.977 0.982 0.980 0.977 0.982 0.980

Arid Bare Soil/ Urban 0.966 0.972 0.969 0.966 0.972 0.969
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