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Tab.6 Comparison of Index Maintenance Time for Different
Data Increments

HEEE O BEEN 2EEE  BERTREK
Batch 1 10 12.3 87.5 +0.8ms
Batch 2 20 24.1 175.2 +1.2ms
Batch 3 50 58.6 438.7 +2.1ms
Batch 4 100 115.2 877.4 +3.5ms

F= 7 FCEEARERMEENEIT
Tab.7 Impact of New Document Insertion on Retrieval
Performance

#X WS EBARIFI HEAEF1 HIRERIER
Hif 0 0.857 - 78ms

1 10 0.857 0.859 79ms

2 20 0.859 0.862 80ms

3 50 0.862 0.864 82ms

4 100 0.864 0.868 85ms
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Abstract: [Objective] To address the problems of insufficient domain knowledge support, weak scenario generalization
ability, and poor traceability of generated results in the intelligent generation of flood control emergency plans, this study
investigates the construction of a domain knowledge base and a traceable retrieval-augmented generation method, aiming
to improve the professional quality of flood control emergency plans generated by large language models. [ Methods ]

Based on basin flood control data, a flood control knowledge graph is constructed and organized into a knowledge base
with a topic tree structure. A topic tree-based hybrid retrieval-augmented generation method (TH-RAG) is proposed.
TH-RAG retrieves knowledge snippets from the knowledge base, employs a reranking strategy to construct the input
context, and uses prompt engineering techniques to guide the generation of standardized emergency plan texts. [ Results]

In document retrieval, TH-RAG achieves a precision of 0.88 and a recall of 0.74, both outperforming the compared
methods, with the best overall F1 score. The emergency plans generated by TH-RAG show significantly enhanced
operability, attaining optimal scores in answer relevance (0.95) and comprehensiveness (0.93). The constructed knowledge
base possesses efficient incremental updating capability and generalization transfer potential; the incremental update
mechanism is over seven times faster than full reconstruction, and the performance remains stable after inserting new
documents.[ Conclusion ] The TH-RAG method exhibits good cross-model transferability and dynamic scalability, and can
be extended to intelligent decision support in related fields such as reservoir and dam emergency management and
meteorological disaster warning, thereby providing methodological support for the intelligent upgrading of basin flood

control and disaster reduction systems.

Keywords: Large Language Model; Retrieval-Augmented Generation; Knowledge Graph; Emergency Plan
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