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Abstract

The rapid expansion of meteorological data presents significant challenges for storage technologies,
including multi-source heterogeneity, high-concurrency access, and long-term preservation. This
paper reviews recent methodologies, innovations, and limitations in meteorological data storage,
and prospects potential future research directions. It focuses on analyzing technological advances
in data lakes and cloud-native storage, distributed and hybrid storage architectures, intelligent data
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processing and quality control, as well as data security and transmission optimization, and quanti-
tatively compares the advantages and disadvantages of different technical solutions through per-
formance benchmarking. The study summarizes innovative achievements in storage architecture,
media optimization, intelligent processing, and sharing mechanisms, identifies existing problems
such as insufficient standardization, difficulties in system integration, and limited depth of artificial
intelligence applications, and discusses future development trends from the perspectives of intelli-
gent tiered storage, cloud-edge-device collaboration, Al empowerment, data factorization support,
and novel storage media.
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B2 PSR ER, ARG BRI 8. SRR SR I AR ST T R R A
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T B R BB P 2] o R eIX — [ R, BROH AR S TR AR 0T 2025 A4 4 BT i 48 = LA (ARCO)
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30~60 fir. AS[RIFAAfiE AL BB S GAAR VT 1713 5% T I BEXT b WL 1.

Table 1. Storage format performance in meteorological data access
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Zarr FBIAT 1.0x -90.0% -50.0% AR BFEENA
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Figure 1. Data flow strategy of magneto-optic-electric hybrid storage
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Figure 2. Cloud-edge-device collaboration for data processing and storage
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