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Design and Application of Real-time Monitoring System for
Farmland Soil Environment Based on Internet of Things
Technology
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Abstract

IoT technology has demonstrated significant technical advantages in agricultural informatization, providing real-time, precise, and
intelligent means for farmland soil environment monitoring. This study focuses on the system design and application of IoT in
farmland soil environment monitoring, constructing a real-time monitoring system composed of the perception layer, transmission
layer, and application layer. The system achieves multi-dimensional monitoring of soil temperature and humidity, pH value, salinity,
conductivity, and meteorological parameters. Utilizing multi-modal sensing and low-power wide-area communication technology,
the system aggregates data, enables dynamic visualization, and triggers threshold alerts through a cloud platform. Combined with
algorithm models, it supports decision-making for irrigation and fertilization. Experimental results indicate that this system effectively
enhances the precision management of agricultural production, reduces resource waste rates, and promotes green and sustainable
agricultural development. The research provides a replicable reference model for smart agriculture construction.
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