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    Abstract  Sea surface temperature(SST) is one of the most important parameters of the ocean, which is widely used for air-sea interaction researches, global climate change researches, middle-scale oceanic processes studies, marine environmental and ecological researches, ocean modeling, thermal pollution assessment. The satellite remote sensing technique has become the main approach for SST measurement. In this paper, the MODTRAN (moderate resolution atmospheric transmission), was used to calculate the atmospheric effect parameters, including the atmospheric transmittance, the upward radiance and downward radiance for the five thermal bands of ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer), by inputting the atmospheric parameters, the atmospheric temperature profile data, the Dew Point Temperature Profile data and Total Column Precipitable Water Vapor data, which were retrieved from Terra (EOS AM)/MODIS (Moderate Resolution Imaging Spectroradiometer) data. Combined with the sea surface emissivities provided by Jet Propulsion Laboratory (JPL) and spectral response functions for the five thermal bands of ASTER sensor, the sea surface temperatures (SST) for the five ASTER thermal bands were solved from radiative transfer equations from pixel to pixel. If the difference between any two bands’ SST in a pixel is less than 0.5K, the average of five bands’ SST of the pixel was taken as the true SST value, which was used to derive the undetermined coefficients of Split-Window algorithm. Finally the Split-Window algorithm was applied for the SST retrieval. The SST values retrieved from ASTER data acquired in October 20, 2007, were compared to the SST product from MODIS, The results showed the Split-window algorithm has good accuracy, and the mean deviation was 0.35℃ and RMSE was 0.49℃. The retrieved SST values also were compared with that retrieved from ASTER TES (Temperature/Emissivity Separation) algorithm, the RMSE was 0.30℃. The same Split-Window algorithm was applied to retrieve SST from ASTER data acquired in May 15, 2008, and compared with MODIS SST product. The results showed that the Split-Window algorithm has a good adaptation with the mean deviation of 0.38℃ and RMSE of 0.52℃. The advantage of the newly developed method is the local Split-Window algorithm is independent from the in-situ SST, and has a quite good accuracy.
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