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Integration of Multi-Dimensional Monitoring Data and an Early Warning Response Mechanism for Highway

Construction Pollution Based on Internet of Things Technology
Honghong Zhang
Sichuan Taihe Juli Engineering Consulting Co., Ltd.

[Abstract] With the continuous expansion of highway construction, construction—related pollution has
increasingly impacted surrounding ecological environments. Traditional monitoring approaches suffer from
limitations such as single—dimensional data acquisition, data fragmentation, and inadequate response capabilities.
By leveraging the advantages of the Internet of Things (IoT) in comprehensive environmental perception and
intelligent data analysis, this study proposes a multi—dimensional monitoring system that integrates
heterogeneous data sources and establishes a dynamic early warning and tiered response mechanism. The
framework defines key monitoring dimensions, optimizes sensor deployment and core indicators to ensure full
coverage, and addresses data compatibility through standardized data transformation protocols. Data fusion
techniques combined with machine learning algorithms are employed to develop predictive early warning
models. A tiered response strategy coupled with closed—loop management ensures timely and effective pollution
control. This research aims to overcome the limitations of conventional monitoring methods, provide technical
support for refined management of construction—induced pollution, and extend the application of IoT
technology in engineering environmental protection.
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