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Fig.4 Statistics of LST retrieved from LSE with and without noise under different sensor zenith angle and time conditions
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The Impact of Land Surface Emissivity on the Retrieval of Land
Surface Temperature from Thermal Remote Sensing Data

CAO Guangzhen',MIN Min*,HOU Peng’

(1.Key Laboratory of Radiometric Calibration and Validation for Environmental Satellites ,
FengYun Meteorological Satellite Innovation Center (FY-MSIC) , China Meteorological Administration
(LRCVES/CMA), Beijing 100081, China;
2.School of Atmospheric Sciences, Sun Yat=Sen University, Zhuhai 519082, China;
3.State Environmental Protection Key Laboratory of Satellite Remote Sensing ,Satellite Environment Center
Ministry of Environmental Protection of People’s Republic of China, Beijing 100094, China)

Abstract: Land Surface Emissivity (LSE) is a key parameter that measures the ability of the object surface to
release energy in the thermal radiation. And it plays an important role in Land Surface Temperature (LST) re-
trieval from the thermal remote sensing data. To evaluate the effect of Land Surface Emissivity (LLSE) on the
retrieval of Land Surface Temperature (LLST), firstly three groups of Gaussian distribution randoms with differ-
ent mean and standard deviation values are generated to present the noises of the LSE products. Secondly the
well-known Split Window Algorithm (SWA) is selected to retrieve LST with the Advanced Himawari Imager
(AHI) data and LSE products added the Gaussian distribution noises. Finally LST difference between retrieved
by inputting LSE with noises and that without noise under different conditions (single temporal LST, multi-
temporal LST, averaged LLST, LST of different water vapor contents and different sensor zenith angles, LLST
of different land covers) are analyzed. Our study shows that the retrieved LST will be smaller when LSE with
noises is input into the SWA ; The bigger the noise’ s standard deviation is, the bigger the LST difference’s
standard deviation will be; When the noise’ s standard deviation is 0.01, the standard deviation of the LST dif-
ference in day, night and daily average is 0.48 K.0.52 K and 0.34 K relatively. While when the noise’s standard
deviation is 0.03, the standard deviation of the LST difference in the three different time is 1.46 K.1.57 K and
0.88 K. At conditions of different water vapor contents and different sensor zenith angles, the results show that
the correlation coefficient between the LST retrieved with LSE added noise and that without noise will be small-
er with the bigger of the added noise, while the root mean squared error and standard deviation will be bigger
with the bigger of standard deviation of the added noise. The bias volue is less than 0, and its absolute will be
smaller with the bigger of standard deviation of the added noise. As for different land covers, when the noise’s
standard deviation of LSE is 0.01, the LST difference’ s standard deviation for woody savannas, open shru-
bland and savannas is 0.52 K,0.51 K and 0.53 K separately; When the noise’ s standard deviation is 0.03, the
LST difference’s standard deviation for them is 1.58 K, 1.53 K and 1.6 K.

Key words: Land surface emissivity; Land surface temperature ; Gaussian distribution noises; The split window
algorithm



