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ABSTRACT: One of common used Land Surface Temperature (LST) data is the “Land Surface Temperature and Emissivity products” derived from the Moderate Resolution Imaging Spectroradiometer (MODIS) data and delivered by United States Geological Survey. In these products the worldwide calibrated LST is provided in daily basis. However, the application of MODIS LST data is limited due to its 1 kilometer image resolution. The Landsat thermal infrared images with 60 to 120 meter resolution make them a better source for revealing detailed temperature variation spatially. Nevertheless, unlike the MODIS LST products, obtaining LST from Landsat series satellites data requires additional references provided by user. For instance, the land surface emissivity and atmospheric parameters normally are the necessary information in retrieving LST from Landsat data for calibration processing. Generally, such references need to be estimated with specific data library or measured with costly field survey, which are difficult to carry out for general users. In order to improve this drawback, in this study the low resolution daily MODIS LST and Emissivity products are used as references to obtain high resolution LST from Landsat data with mixed pixel analysis. The proposed method is as follows: (1) Using Fuzzy C-Mean classifier to generate class abundance from optical bands of Landsat data; (2) Merging class abundance of Landsat data to generate a class abundance in the 1 kilometer resolution; (3) Deriving emissivity for each class with MODIS emissivity product and 1 kilometer resolution class abundance by linear mixture model; (4) Estimating the radiance contribution due to atmospheric effect; (5) Carrying out LST in the resolution of Landsat thermal infrared images by radiative transfer function with parameters obtained in previous steps. The experimental results show that the obtained LST by proposed method are consistent with original MODIS LST product and can be applied in practical cases.
