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A knowledge—driven approach for intelligent generation of hydraulic engineering contingency
plans: A case study of the Middle Route of South—to—North Water Diversion Project

LIU Xuemei'?, LU Hankang', LI Hairui’, HUAI Xianfeng*, CHEN Xiaolu*
(1. School of Information Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450000, China;
2. Collaborative Innovation Center for Efficient Utilization of Water Resources, Zhengzhou 450000, China;
3. School of Management and Economics, North China University of Water Resources and Electric Power, Zhengzhou 450000, China;
4. China South—to—North Water Diversion Group Middle Line Co., Lid, Beijing 100038, China)

Abstract: Traditional emergency plans for hydraulic engineering projects have problems such as low digitisation,
poor content relevance and insufficient intelligent aid for decision—making. In this paper, we use the knowledge
graph and deep learning technology to create an intelligent generation model of emergency plans for hydraulic engi-
neering projects. Firstly, based on the text of risk prevention and control manual and the emergency plan, we pro-
pose a knowledge graph ontology model of emergency plan, construct a knowledge graph of emergency plan, and
realise the structured expression of non—structural information in the text of emergency plan. Secondly, based on
the water resources engineering inspection text, we use BERT ( Bi-directional Encoder Representation from Trans-
formers) + BiLSTM + CRF (Bi-directional Long Short Term Memory with Conditional Random Fields) entity rec-
ognition model to intelligently identify risk events, projects and other entities in the inspection text. Finally, an in-
telligent generation template for emergency solutions is designed, and through multi-feature fusion of entity align-
ment technology, knowledge retrieval and inference technology, the intelligent generation and pushing of
emergency solutions is realised. Through the model accuracy analysis and the validation of examples such as “chan-
nel leakage” , this paper shows a high recognition accuracy (F1 value of 96.21% ) and a reliable emergency plan
generation, which can be extended to emergency management such as emergency rescue of hydraulic engineering
projects and intelligent generation of emergency plans.

Keywords: knowledge graph; hydraulic engineering; emergency plan; South—to—North Water Diversion
(DTG TH=)



