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Abstract

This study developed an intelligent atmospheric environment supervision platform based on a five-
dimensional data quality assurance framework (“Truthfulness, Accuracy, Completeness, Timeli-
ness, and Novelty”). The platform integrates heterogeneous data from 12 sources, including envi-
ronmental quality monitoring networks and pollution source monitoring networks, via Internet of
Things (IoT) technology, processing an average of 10 terabytes (TB) of data daily. It establishes a
dual-core-driven architecture comprising a Multi-source Data Center and an Al Algorithm Center.
The platform innovatively achieves closed-loop management encompassing “perception & predic-
tion—precise source identification—dynamic control—effectiveness evaluation”. Specifically, it
employs Long Short-Term Memory (LSTM) models to enhance pollution trend forecasting capabili-
ties and combines Positive Matrix Factorization (PMF) source apportionment techniques to identify
key pollution sources. Leveraging a three-tier vertical management structure and a “Smart Dispatch
Map”, the platform enables directive penetration within 10 minutes and facilitates cross-depart-
mental coordination. This system provides robust technical support for addressing the practical
challenges of implementing “targeted, scientific, and systematic pollution control”.
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Figure 1. Intelligent Multi-Source Data Fusion Platform Architecture for Atmospheric Applications
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Figure 2. Data Processing Workflow for Multi-Source Data Fusion Centers
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