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Tab.1 Quality evaluation criteria table for generated content
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Tab.2 Comparison table of retrieval performance

across systems
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Tab.3 Comparison table of response quality across

systems
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Research on and Application of an Intelligent Agent for Flood Control and
Emergency Response in the Middle Route of the South-to-North Water Diversion

Project

LIU Jiaqi', LIU Xuemei?, SUN Weiya!, RU Xingkang', WANG Lihu?, YUAN Minjie?

(1.China South-to-North Water Diversion Middle Route Co., Ltd., Beijing 100038, China; 2.Advanced Research Institute
for Digital Twin Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046,
China; 3.Beijing Water Resources Dispatching and Management Affairs Center, Beijing 101100, China)

Abstract: [ Objective ] This study aims to conduct research on and apply an intelligent agent for flood control and
emergency response in the Middle Route of the South-to-North Water Diversion Project. It aims to address challenges such
as inadequate multi-source data fusion, weak coupling between hydraulic models and decision support systems, and
difficulties in dynamically updating emergency plans. [ Methods JA decision-making framework based on Large Language
Models (LLMs) and multi-agent collaboration was proposed. A multi-path retrieval and multi-source evidence fusion
mechanism was designed to support reasoning and decision-making in complex scenarios. [Results] DThe key evidence
retrieval performance of the flood control emergency agent outperformed mainstream Retrieval-Augmented Generation
(RAG) methods (HR@5 = 0.90, MRR = 0.86), ensuring the completeness of the decision foundation. @In complex logical
reasoning tasks, the agent achieved high scores in terms of factual accuracy, logical coherence, and decision support value,
demonstrating effective integration of multi-source information and the explainability of the decision-making process. @
Under multi-constraint and dynamic risk evolution scenarios, the agent demonstrated capabilities for adaptive reasoning
and continuous decision-making. [ Conclusion ] The proposed agent can effectively enhance situational awareness,
complex task execution, and decision support capabilities in flood emergency response. Future work will focus on
validating the method in engineering practice and expanding its application to multi-region and multi-disaster emergency
scenarios.

Keywords: large language models; agent; engineering flood control; knowledge graph.
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