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Datasets description
 
Data source description
    The LST product of MODIS and the MERRA2 (Modern Retrospective Analysis Research and Application Version 2) reanalysis dataset need to be used as input data for the IADTC framework. We also used in-situ LST measurements of SURFRED and FLUXNET to validate the IADTC framework and GADTC products. MODIS' LST products, including MOD11C1 and MYD11C1 LST products, were included in the sixth collection from 2003 to 2019 (available in https://ladsweb.nascom.nasa.gov/ get. Surface air temperature (SAT) is used to drive the reconstruction of cloud based LST in ATC models, from https://disc.gsfc.nasa.gov/datasets/M2I1NXLFO_V5.12.4/summary Obtain
Data processing method
    The OADTC framework includes two steps for generating Tdm: (1) using the ATC model to reconstruct the instantaneous cloud LST, ensuring that there are four valid LSTs at the four transit times each day; (2) Simulate day night LST dynamics using a four parameter DTC model and estimate Tdm. This study improved the OADTC framework using more advanced ATC models and optimized the estimation of Tdmusing the DTC model. The use of this improved framework (known as the IADTC framework) to generate global seamless Tdm involves four steps: data preprocessing, reconstruction of cloud LST using advanced ATC models, linear interpolation of MODIS transit time, and estimation of Tdmusing DTC models.
Data quality description
    Verification shows that the IADTC framework significantly reduces systematic Δ Tdm. Only in-situ data was used for validation, and the evaluation showed that the mean absolute value and mean deviation for SURFRED and FLUXNET data were close to zero. The direct comparison between GADTC products and in-situ measurements shows that the MAEs of SURFRED and FLUXNET datasets are 2.2 and 3.1 K, respectively, with average deviations of -1.6 and -1.5K. Further analysis using GADTC products as a reference shows that Tdmusing traditional averaging methods produces positive systems with Δ Tsbgreater than 2.0 K in low and mid latitude regions, while in high latitude regions. Although the global average LST trend (from 2003 to 2019) was calculated using traditional methods, the IADTC framework was relatively closed (all between 0.025 and 0.029 Kyr-1), and regional differences in LST trends did indeed occur in LST. The pixel based MAE trend falls between these two methods, reaching 0.012 Kyr-1. We believe that the IADTC framework can guide further optimization of Tdmglobal estimation, and the generated GADTC products should be valuable in various applications, such as global and regional warming analysis. 
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