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Datasets description
This study presents a long-term (1940-2022) and high-resolution (0.25 °) monthly time series of global land surface TWS anomalies. Reconstruction is achieved through a set of machine learning models that include a large number of predictive factors, including climate and hydrological variables, land use/land cover data, and vegetation indicators such as leaf area index. In addition, our reconstruction successfully reproduced the effects of climate variability, such as the strong El Ni ñ o phenomenon. The GTWS MLrec dataset includes three reconstructions based on JPL, CSR, and GSFC mascons, three de trending and de seasonal reconstructions, and global average TWS sequences for six land regions (including Greenland and Antarctica). GTWS.MRec has a wide range of attributes that can support a wide range of applications, such as better understanding global water budgets, constraining and evaluating hydrological models, climate carbon coupling, and water resource management. 
Data source description
    Model training data: GRACE/GRACE-FO TES     Input for machine learning model: 11 meteorological elements from the 5th Generation European Mid Range Weather Center; Two hydrological variables of ERA5; Land use and cover data; Vegetation indicators, namely LAI and solar induced fluorescence; 11 meteorological variables, etc.     As a comparison, two of the most widely used global TWS reconstruction datasets (0.5 ° resolution) were used, namely GRACE Humphrey and Gudmundsson's REC dataset, as well as the recent GRACE like reconstructed TWS dataset.
Data processing method
    Reconstruction is achieved through a set of machine learning models that utilize a wide range of input drivers, including climate and hydrological variables, land use/land cover data, and vegetation indicators. The machine learning model is trained on GRACE/GRACE-FO measurement data
Data quality description
    The TWS estimation value reconstructed by machine learning (i.e. GTWS MLrec) is highly consistent with the GRACE/GRACE-FO measurement results, showing high correlation and low bias in the GRACE era. GTWS MLrec was also evaluated using other independent datasets, such as land ocean quality budget, large-scale water balance of 341 major river basins, and stream measurement data from 10168 stations. We found that the proposed method performs better or more reliably overall compared to the previous TWS dataset. 
Base information
collect time:1940/01/01-2022/01/01
collect place:Global 
data size:46.2 GiB
data format:nc、xlsx
Coordinate system: 无 
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