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Abstract

With the global climate change and the increase of extreme weather events, water and drought disasters have become a major
challenge affecting the agricultural production and water resources management. Especially in irrigation areas, rational allocation
of water resources and timely warning are crucial to guarantee the stability of agricultural production and sustainable utilization of
water resources. Digital twin technology, as an emerging digital technology, can provide more accurate and dynamic environmental
monitoring and predictive analysis through real-time data interaction between virtual models and actual physical entities. This
paper discusses the application of digital twin technology in the early warning of water and drought disasters by combining the
characteristics of the irrigation area. Through the establishment of a digital twin model, it realizes the real-time monitoring and
simulation of water resources, water level changes, meteorological data and other aspects of information in the irrigation area, and
then improves the accuracy and response speed of the disaster warning. The results of the study show that digital twin technology
can effectively improve the real-time, accuracy and intelligence level of irrigation district water and drought disaster warning,
which provides a scientific basis for water resources allocation and disaster prevention and control. This paper also discusses the
implementation path of digital twin technology in irrigation district early warning system, and analyzes the challenges and future
development direction of technology application.
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