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[Abstract] With the rapid advances of remote sensing, automatic weather stations, IoT sensors and crop models,
massive heterogeneous meteorological datasets with multiple spatial-temporal scales are being generated.
Efficient fusion and mining of these data for agricultural production and grass—roots services has become a
critical issue in agrometeorological science and technology. This paper reviews the technical framework and
methodologies of multi—source meteorological data fusion, and discusses its application value in precise
irrigation scheduling, pest and disease early—warning, and agricultural disaster assessment. After investigating the
current status and challenges of China’s grass—roots meteorological service system, a four—dimensional
construction pathway—*“data integration, platform support, product supply, and mechanism guarantee”—is
proposed. A provincial smart—agriculture meteorological service platform is presented as a case study to validate
the proposed pathway, demonstrating significant improvements in service timeliness, accuracy, and sustainability.
The findings provide theoretical and practical references for deepening the application of data—fusion
technology in agriculture and enhancing grass—roots service capacity.
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