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 What is SST? 

The infrared emission from the ocean 
originates from the uppermost <1mm 
of the ocean – the skin layer. 
The atmosphere is in contact with the 
top of the skin layer. 
Ocean-to-atmosphere heat flow 
through the skin layer is by molecular 
conduction: this  causes, and results 
from, a temperature gradient through 
the skin layer. 
Conventional measurements of SST 
are from submerged thermometers – a 
“bulk” temperature. 
Tdepth below the influence of diurnal 
heating is the “foundation” 
temperature. 
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Essential Climate Variables 
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Essential Climate Variables 
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Measurement of SST 
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Field measurements 

Scarcity of 
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Different 
measurement 
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Remote 
sensing 

Near real 
time global 
SST data  

Consistent 
global 

dataset 

Suitable for 
studying 
climate 
models 



  Data 

- Landsat 8 (https://earthexplorer.usgs.gov/) 

 

 ID of Data LC81260462016

204LGN00 

Path 126 

Row 046 

Accquisition 

date 

23/07/2016 

Cloud 

coverage 

6.72% 
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Spectral Bands  Wavelength(µm) Spatial Res.(m)  

Band 1- Coastal aerosol 0.43- 0.45 30 

Band 2- Blue 0.45- 0.51 30 

Band 3- Green 0.53- 0.59 30 

Band 4- Red 0.64- 0.67 30 

Band 5- Near Ỉnfrared  0.85- 0.88 30 

Band 6- SWIR 1  1.57- 1.65 30 

Band 7- SWIR 2  2.11- 2.29 30 

Band 8- Panchromatic  0.50- 0.68 15 

Band 9: Cirrus  1.36- 1.38 30 

Band 10- Thermal Infrared  10.6- 11.19 100 

Band 11- Thermal Infrared 11.50- 12.51 100 
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• LST _ MODIS product by NASA freely download: 

https://ladsweb.nascom.nasa.gov. 

MYD11A1.A2016204.mosaic.006.2017207023616.mcrp_000
501161679.LST_Day_1km-LST_Day_1km.tif (774509252, 
3436378) 
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  Algorithms 

Algorithms Wave length (μm) Usage 

Dual Window  3,7 and 11  Day 

  

Split Window 11 and 12  Day & Night 

Triple Window 

  

3.7, 11 and 12 Day  

MCSST = a0 + a1Ti + a2(Ti – Tj)  
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Comparison  
  

LST-

MODIS 

Landsat 8 (band 10&11, DN) 

  

 Brightness Temperature 

  

Sea surface temperature 

Radiance image 

SST map 

Procedure  
to estimate SST 



Location of area interested 
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50 random points for comparision 

Comparision SST-Landsat 8 to LST MODIS 
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Kết luận: 

The study produced SST map by employing Split Window 
algorithm to band 10 and band 11 of Landsat 8. As shown 
on the map, the farer coastal, the lower value of SST.  

 
Comparision SST-Landsat and LST-MODIS showed that 
differences are around 0-3.2 0C and average difference is  
0.73 0 C. This suggests that Split Window algorithm have 
quite good fit to estimate SST from Landsat 8 data in the 
study area.  

 

CONCLUSIONS 



 
 Landsat 8 imagery can be used to study SST at a higher 

scale than previous satellite generations: NOAA and 
MODIS, etc. but Landsat 8 has lower temporal resolution.  

 Further studies could utilize Landsat 8 to monitor STT 
change.  

Limitation: The study lacked of in situ data to validate the 
results.  

Hanoi University of Natural Resources and Environment 

41 A Phu Dien Road, Phu Dien Ward, Bac Tu Liem Dist, Hanoi 

CONCLUSIONS 



3.   Abraham, J.P. et al.  (2013), "A review of global ocean temperature observations: 
implications for ocean heat content estimates and climate change ", Rev. Geophys, 51, 450–483. 

4.   Hulley, G.C. et al.  (2011), "Optimized split 
window coefficients for deriving surface temperatures  from inland water bodies", 
Remotes Sensing of Environment  

5.   Kilpatrick, K.A.,  G.P Podesta,  R.  Evans  (2001), 
"Overview of the NOAA/NASA advanced very high resolution radiometer Pathfinder algorithm for Sea S
urface temperature and associated matchup database",Journal of Geophysical Research- Oceans, , 106 
(C5), 9179-9197. . 

6.   Lillesand, TM, Chipman JW, Kiefer RW (2012), Remote sensing and Image interpretation, 
Wiley India. 

7.   Minnett, P. J.  (2001), "Satellite Remote Sensing of Sea Surface Temperatures  ", 
Encyclopedia of Ocean Sciences, Oxford: Academic Press, pp. 2552–2563. 

8.   NASA  (2013), "LANDSAT 8 Conversions to Radiance, Reflectance and At-Satellite 
Brightness Temperature". 

9.   USGS  "Landsat Mission, (last access: 4:05 p.m, 0/12/2015), Available: 
http://landsat.usgs.gov/band_designations_landsat_satellites.php". 

10.   https://ladsweb.nascom.nasa.gov. 

11.   https://podaac.jpl.nasa.gov/SeaSurfaceTemperature. 

 

Hanoi University of Natural Resources and Environment 

41 A Phu Dien Road, Phu Dien Ward, Bac Tu Liem Dist, Hanoi 

REFERENCES 

http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"
http://landsat.usgs.gov/band_designations_landsat_satellites.php"


Hanoi University of Natural Resources and Environment 

41 A Phu Dien Road, Phu Dien Ward, Bac Tu Liem Dist, Hanoi 


