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Construction of a Big Data-Driven Dynamic Monitoring and Risk Early
Warning System for Farmland Protection
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Abstract : To achieve the trinity protection goal of "quantity—quality—ecology" for farmland and address issues
such as untimely dynamic supervision of farmland utilization and imprecise risk early warning, this
paper constructs a big data—driven dynamic monitoring and risk early warning system for farmland
protection. The system adopts a four—tier progressive architecture of "data—technology—application—
guarantee" and operates on the mechanism of "data—driven—intelligent analysis—precise early
warning—closed-loop disposal". By integrating multi-source heterogeneous data from remote sensing,
geography, field monitoring, and multi-departmental operations, a high—quality data resource pool is
constructed through preprocessing, standardization, and hierarchical fusion governance. Subsequently,
three—dimensional dynamic monitoring models for farmland quantity changes, quality evolution, and
ecological conditions are established to achieve precise perception of the full dimensions of farmland
utilization. On this basis, four core risk factors are identified, and a three—tier early warning indicator
system of "objective layer—criterion layer—indicator layer" is constructed. Combined with multi—
model collaborative computation and a hierarchical classification early warning mechanism, a full-
process closed-loop risk prevention and control system is formed. This system breaks down inter—
departmental data barriers, enhances the timeliness of farmland protection monitoring and the precision
of early warning, and provides robust data support and technical guarantees for formulating farmland
protection policies, precise management and control, and scientific decision—making.
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