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Research on Decision Support in Precision Farming Operations Using Digital Twins
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[Abstract] With the rapid development of smart agriculture, traditional agricultural production models are
gradually transitioning toward data—driven and intelligent decision—making. As a cutting—edge technology
integrating the Internet of Things, big data, artificial intelligence, and simulation modeling, digital twins provide
a novel decision—support paradigm for precision agricultural operations. This paper systematically reviews the
core architecture of digital twin technology and its adaptability in agricultural contexts, constructing a five—tier
digital twin decision—support framework for farmland management, encompassing the perception layer, data
layer, model layer, service layer, and application layer. Building on this foundation, the feasibility and
effectiveness of the system were validated through typical application scenarios such as soil moisture monitoring,
crop growth simulation, pest and disease warning, and irrigation and fertilization optimization. Experimental
results demonstrate that the digital twin—based decision—support system can significantly enhance the precision
of agricultural operations and resource utilization efficiency while reducing manual intervention costs, thereby
providing technical support for achieving green and sustainable agricultural development.
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