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Digital twin-based operational information management and

application for soil and water conservation

Zhao Yongjun
(Monitoring Center of Soil and Water Conservation, Ministry of Water Resources, Beijing 100053, China)

Abstract: [ Objective] A practical path for building a nationally unified, efficient, and secure smart soil and water
conservation system was explored, and the construction tasks of digital China and the smart water conservancy
were implemented, in order to provide a basis for advancing the digital and intelligent development of soil and
water conservation practices. [ Methods] The evolution of informatization in soil and water conservation and its
existing foundation were systematically reviewed, and the key challenges currently hindering the development of
new quality productive forces in information management and application were analyzed and summarized. These
challenges included insufficient integration of information systems, low levels of intelligent applications, poor data
sharing mechanisms, weak infrastructure, and an incomplete data resource system. [ Results] Based on the top-
level design of smart water conservancy, a comprehensive framework was constructed, integrating: @O a
technical, data, network, and security architecture based on the Internet of Things (IoT) perception networks,

data platform, model platforms, and knowledge platforms; @ demonstration applications across eight operational
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directions, including the digital portal for soil and water conservation, integrated visualization of soil and water
conservation, forecasting and early warning of soil erosion conditions, risk early warning of human-induced soil
erosion, intelligent management of comprehensive soil erosion control, refined management of planning
implementation process, creation of demonstration projects for soil and water conservation, and public services;
@ full-process digital twin-based operational information management and application solutions for soil and water
conservation supervision, encompassing data collection, convergence and governance, intelligent analysis,
visualization, and decision-making support. [Conclusion] Under new historical conditions and technological
context, and in line with management needs, smart soil and water conservation inevitably evolves toward refined,
personalized, practical, and intelligent development in statistics and decision-making. It forms an open and
coordinated ecosystem characterized by ‘demand co-consultation, technology co-research, and scenario co-
construction’ , effectively enhancing the value of soil and water conservation data assets and driving modernization
through informatization.

Keywords: informatization of soil and water conservation; smart water conservancy; big data; digital twin
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Fig.1 Overall approach for construction of soil and water conservation operational system in smart water conservancy system
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