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Development of a Smart Management Platform for Agricultural

Reservoirs
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Abstract

With the transformation of social structures, agricultural reservoirs, originally designed
primarily for irrigation, now serve broader purposes, including domestic, industrial, and
hydroelectric water supply. Consequently, regular inspections and the implementation of
diverse maintenance strategies have become essential to ensure the safety and operational
efficiency of reservoir infrastructure. In response to these evolving needs, the Smart
Management Platform for Agricultural Reservoirs has been established, integrating
monitoring data, maintenance information, and digital governance functions. The platform
provides real-time reservoir water conditions, drought and flood early warnings and water
supply allocation information to support policymaking. It also features real-time dam safety
monitoring and a digital fencing system to enhance security. Abnormal dam monitoring data
or unauthorized entry into restricted areas can be detected early with timely warning
notifications issued.

In response to the expanding roles and increasing complexity of reservoir management,
the platform actively integrates artificial intelligence (Al) technologies to optimize inspection
procedures. An Al-powered inspection service is embedded within the platform to strengthen
and systematize inspection tasks. Through GPS-based navigation, inspection personnel can
quickly locate nearby or newly added facilities. By employing advanced speech recognition
models, such as OpenAl Whisper, on-site voice recordings are automatically transcribed into
text, generating detailed and structured inspection reports. This feature not only simplifies
subsequent administrative workflows but also significantly reduces the burden of manual data
entry, thereby improving the overall effectiveness of inspections and maintenance activities.

Furthermore, the platform incorporates Natural Language Processing (NLP), Large
Language Modeling (LLM), Retrieval Augmented Generation (RAG), and Generative Al
technologies to develop an Al navigator. This intelligent assistant can respond to
business-related questions and provide real-time and accurate information enquiry service.

Overall, by integration of Al technologies (Agentic Al / Reasoning Al) into the platform
not only improves the efficiency and accuracy of the inspection operations, but also
strengthens data access and decision-making support. Through cross-system integration, Al
adoption and automation tools application, it promotes the optimized management processes
and smart transformation, and further moves towards a systematic and modernized
management mode.
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