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Datasets description
 
Data source description
 The package contains GREI_v1.gdb (global reservoir inventory and attributes), GREI_Sed_v1.gdb (global reservoir sedimentation estimates and associated attributes), Sedimentation_sample_sources.xlsx (sources of the 6,133 field-surveyed sedimentation samples), GREI_data_sources.xlsx (summary of input datasets), and GREI_data_dictionary.xlsx (variable names, data types, units and definitions). Reservoir locations were compiled from global databases including GRanD, FHReD, GOODD, GeoDAR, GREI-p2k and the Geo-referenced Database on Dams, regional or national inventories from 16 countries including China, the USA and India, and OpenStreetMap. Reservoir boundaries were delineated mainly from Global Surface Water (GSW) and GLAD long-term water occurrence data (30 m Landsat, 1984–2020), with additional refinement for small reservoirs (<0.01 km²) using 10 m Sentinel-2 water-frequency data for 2019–2021. Sedimentation samples came from national field surveys in China, the US Reservoir Sedimentation Survey Information System-II, India Central Water Commission records, and more than 100 Web of Science publications.
Data processing method
 The dataset was produced through the following steps: (1) integration and standardization of multi-source reservoir locations, including cleaning, geolocation, manual inspection and high-resolution satellite-image cross-validation, while excluding 110 regulated natural lakes; (2) delineation of the historically maximum inundation extent for 1984–2020 using GSW and GLAD water-occurrence data, refinement of small-reservoir boundaries with 10 m Sentinel-2 water-frequency data for 2019–2021, and manual correction for narrow steep-valley or river-like reservoirs; (3) topology correction and spatial-consistency checks; (4) compilation of storage capacity, and name attributes, with missing storage capacity estimated using a mean-depth machine-learning model (storage capacity = mean depth × area); (5) quality control of field-surveyed sedimentation samples by excluding pre-1930 records and survey intervals shorter than 5 years, geo-matching samples to GREI polygons, and retaining the longest survey interval for duplicates; and (6) development of predictive models for mean depth and annual sedimentation rate using climatic, geomorphological, soil, hydrological, land-cover, anthropogenic and reservoir-morphological variables summarized in reservoir, 1 km vicinity and upstream catchment zones. CNN, SVM, XGBoost and tree-based models were compared using a 70/30 train-test split, fivefold cross-validation and grid-search hyperparameter optimization, with XGBoost selected as the final model.
Data quality description
 Quality control was implemented throughout reservoir-location integration, boundary delineation, attribute compilation and model prediction. Reservoir locations were cleaned, manually inspected and cross-validated using high-resolution satellite imagery to remove false or mislocated records. Topology correction and spatial-consistency checks were applied after boundary extraction. The final dataset includes 555,960 reservoirs with a total surface area of 469,639.9 km². For storage capacity, 85,843 reservoirs have verified records totaling 6,851.7 km³, representing 90.4% of global net capacity. For sedimentation, field-surveyed records were screened by survey year, survey interval, spatial matching and duplicate handling, resulting in 6,133 records matched to reservoir polygons. The samples span nearly 60 countries, with reservoir areas from 0.001 to 5060 km² and annual sedimentation rates from 0.29% to 1.65% within the 5th–95th percentiles. Model performance was evaluated using MAE, RMSE and one-sigma error, and model robustness and transferability were assessed through fivefold cross-validation, test-set evaluation, variable-importance analysis and training-sample selection experiments. 
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For the achievements published in English, please refer to the following specifications：
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