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This paper first clarifies the theoretical foundation of
their integration (the synergy of three major technologies:
Internet of Things, big data processing, and GIS
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Abstract

To explore the value and optimization pathways of digital ecological monitoring platforms in regional water quality data integration,
this study first clarifies the theoretical foundation of their integration (the synergy of three technologies: Internet of Things, big data
processing, and GIS, along with key indicators for water quality data integration and the principles of "standardization, real-time
processing, and security"). It then outlines the application pathways of the platform in data collection, preprocessing, storage, and
sharing interactions. The paper subsequently analyzes existing challenges such as inconsistent data standards, inadequate quality
control, and insufficient intelligent capabilities. Finally, it proposes strategies to establish unified data standards, improve quality
control mechanisms, and enhance intelligent analytical capabilities. This research provides practical references for regional water
quality data integration and management, while also offering theoretical support for interdisciplinary studies in related fields.
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