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Introduction 
In the surface layer of the ocean, Sea Surface 
Temperature (SST) is the most important parameter, 
which is widely applied for studying water masses, 
air-sea interaction, marine ecosystem and 
environment, and other subjects.  
The satellite remote sensing technique has become 
the dominant approach for SST detection. 



In decades, a great many satellites with thermal infrared 
sensors have been launched and huge thermal infrared 
remote sensing data can be employed for detection of SST. 
And several Chinese Satellites with thermal sensors are 
available. FengYun-3 (FY-3) is the second generation polar-
orbiting meteorological satellite series of China, and FY-3B 
is the second satellite of the generation, which was launched 
in 2010. The visible infrared radiometer (VIRR) is a main 
instrument aboard the FY-3B. VIRR has 10 bands, and the 
spectral ranges of the thermal infrared bands 4 and 5 are 
10.3~11.3μm and 11.5~12.5μm, respectively, similar to 
NOAA/AVHRR.  
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     The South China Sea is a marginal sea that is part 
of the Pacific Ocean, It covers an area of around 
3,500,000 square kilometres,located in 
3~23N,103~118E. It is the main research area for 
the institute. 
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   The simultaneously ship observation data and 
satellite data were collected from 2011 to 2012, 
Firstly, the cloud detection(He, Q.J.,2011) is 
executed for VIRR data and the cloud and land 
areas are marked. Secondly, the anomaly values 
are eliminated from ship  and buoy observation 
data. Then the matchup dataset is generated 
according to the rule of closest time and 
location. and totally there are 20607 matchup 
samples in the dataset,11419 samples in 
daytime and 9188 samples in nighttime. 

     

Method 



The distribution of matchup samples in 2011~2012 



Then the matchup dataset was used for 
development of  the SST algorithm. and the non-
linear SST (NLSST) algorithm (Walton,et 
al.1998) was selected: 

 
     
where the T11 and T12 is the brightness temperature of 11 
and 12μm bands. θ is the sensor zenith in angular. k0，k1
，k2 and k3 are coefficients regressed by matchup 
dataset. Tsfc is the first guessed SST value,here the daily 
optimum interpolation SST (OISST) is used as Tsfc  
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 Half of the samples in daytime and nighttime are 
respectively chosen by random function for 
acquirement of the coefficients of NLSST 
algorithm by building the multivariable linear 
regression model, 

Regression coefficients of NLSST algorithm 
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 The left samples (5710 samples in daytime and 
4094 samples in nighttime) are used for testing the 
accuracy of NLSST algorithm. The least absolute 
deviation method is applied to analyze the errors 
between the ship observation SST and retrieved 
SST.  
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The correlation plot and error distribution  
between satellite SST and ship SST at the daytime 



The correlation plot and error distribution  
between satellite SST and ship SST at the nighttime 
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SST in SCS 

 The NLSST algorithm is used to retrieve the SST 
products in SCS, then the monthly mean SST is 
calculated.  

 

















MODIS-retrieved SST(Jan-Apr.2015).  



MODIS-retrieved SST(May-Aug.2015) 



MODIS-retrieved SST(Sep.-Dec.2015) 
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Discussion 

 The SCS distribution image maps of SST 
retrieved from FY-3B/VIRR have very similar 
pattern to the MODIS retrieved SST.  

 The SCS distribution image maps of SST show 
that the higest monthly mean SST occurs in 
June, instead of in July. It mainly results from 
the stronger Monsoon and stronger vertical 
mixing in July. 

 



Discussion 
 Working plan: using a moored array of 

instrument BEST (Buoyant Equipment 
for Skin Temperature) for validation of 
the satellite-retrieved SST, for improving 
the validation methodology.  
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