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Abstract: With the development of multi-omics technologies and the increasing complexity of ecosystem research,

microbiome studies are transitioning toward a data-intensive paradigm. The Aquatic Microbiome Data Platform,

developed as part of the Strategic Priority Research Program on Microbial Mediation of Earth’s Elemental Cycles,

supports this paradigm shift through systematized approaches to data standardization, submission, quality control,

and knowledge discovery. This review outlines the platform’s technical practices in metadata structuring,

heterogeneous data governance, and scalable analytics, and also highlights its role in enabling cross-ecosystem

synthesis and promoting reusability and discovery efficiency. The platform’s design philosophy is guided by the

principles of "Standardization by Data, Discoverability by Search, Capability by Computation" and the service goals

of "Secure Management, Open Sharing, Technological Innovation, Standards Enhancement, Respect for Ownership,

and Efficient Utilization".

Key words: hydrosphere microbiome; data-intensive research; big data platform; standard system; data governance;

intelligent analytics
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