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Emergency Environmental Monitoring and Response Strategies for Sudden Pollution
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Abstract: Frequent sudden environmental incidents pose severe challenges to traditional monitoring and response
systems. Especially against the backdrop of diverse pollutant types, complex diffusion mechanisms and intertwined
composite pollution, emergency disposal is confronted with bottlenecks including delayed identification, difficult source
tracing and inefficient collaboration. Therefore, this study systematically analyzes the evolution characteristics of sudden
water and atmospheric pollution. By integrating multi-source data such as the Internet of Things, unmanned aerial
vehicles and satellite remote sensing, it constructs a dynamic simulation framework based on physically constrained
neural networks and graph convolutional models to realize minute-level deduction of pollution diffusion. With the
ERDS-3.0 system integrating four-dimensional variational data assimilation and dual risk triggering mechanisms, this
research optimizes the site layout principle of "three zones and three lines" and multi-medium synchronous sampling
technology, so as to improve the spatiotemporal resolution of monitoring and the accuracy of response. Furthermore,
an intelligent collaborative platform is adopted to promote source interception, hierarchical receptor protection and
cross-departmental coordination, forming a closed-loop management system covering situation perception to decision
implementation. The results show that the proposed system can significantly reduce early warning delay and enhance
the scientificity and collaborative efficiency of emergency response.

Keywords: Sudden pollution incidents; Emergency environmental monitoring; Pollution diffusion simulation; Dynamic

risk assessment; Collaborative disposal optimization
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