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Research on the Evolution Patterns of Hydrological and Water Resources Based on Big Data
Analysis
Shujuan Wang
Bortala Hydrological Survey Center of Xinjiang Uygur Autonomous Region

[Abstract] Under the dual stressors of global climate change and intensive human activities, regional
hydrological and water resources systems exhibit significant non—stationary and complex characteristics, posing
challenges to traditional research methods. This paper focuses on the Bortala Mongolian Autonomous Prefecture
of Xinjiang (hereinafter referred to as "Bortala Prefecture") to explore the application paradigm and
implementation pathways of big data analysis technology in studying the evolution patterns of hydrological and
water resources in this region. Research indicates that by integrating multi—dimensional data such as remote
sensing, Internet of Things (IoT), and social sensing, and employing advanced algorithms like machine learning
and data assimilation, it is possible to overcome the limitations of scarce ground observations in Bortala
Prefecture. This approach enables the detailed characterization of the evolution of precipitation—runoff
relationships, dynamic responses of groundwater, and eco—hydrological linkages of Ebinur Lake. Consequently,
it provides comprehensive technical support spanning from "perception" to "decision—making" for the adaptive
management of water resources in arid inland river basins.
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