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Artificial Intelligence Empowering Hydrological Measurement: A Dual Perspective on Equipment
Capability Enhancement and Office Intelligence
Xuebin Wang
Changji Hydrological Survey Center

[Abstract] The intelligent transformation of hydrological measurement involves two mutually reinforcing
dimensions: the leap in field sensing equipment capabilities and the change in office data processing paradigms. In
terms of equipment capability enhancement, computer vision and deep learning technologies are promoting the
transformation of core processes such as water level observation, flow measurement, and sediment analysis from
contact—based to non—contact approaches, with many technologies achieving centimeter—level operational
accuracy. On the office intelligence side, the introduction of AT Agent and Skill module technologies has upgraded
measurement calculation, data compilation, review, operation and maintenance diagnosis, and knowledge
management from “human—monitored data” to “intelligent autonomous execution,” marking a paradigm shift of
hydrological information systems from tool—based to agent—based. From a research perspective, this paper
systematically reviews the implementation principles, research methods, and typical validation cases of the two
main lines—AI empowerment at the sensing device level and agent architecture at the platform level—analyzes
current technical bottlenecks, and provides prospects for future development directions.
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