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Research on Improving Management Efficiency of Environmental
Complaints Based on Large Language Model

WANG Ximing'?, ZHONG Lijin3, DING Longzhen'?, LYU Guangfeng?, Ql Xingyu?, HU Qing'?*
(1. State Key Laboratory of Soil Pollution Control and Safety, Southern University of Science and Technology, Shenzhen
518055, China; 2. School of Environmental Science and Engineering, Southern University of Science and Technology,
Shenzhen 518055, China; 3. Beijing Huanding Environmental Big Data Institute, Beijing 100083, China)

Abstract: Environmental complaints provide a vital channel for public participation in environmental governance, through which the public
provides a large volume of unstructured textual data. However, traditional methods relying on structured labels cannot effectively process this
information, limiting the capacity to identify potential environmental issues from these complaints. Based on 567,985 national environmental
complaint records from 2016 to 2021, this study introduces the DeepSeek large language model to mine unstructured text and systematically
compares its performance with structured labels in identifying pollution types. The findings reveal that: (D Unstructured text improves the
accuracy of pollution-type identification, achieving a higher median F1-score (0.92) compared to structured labels (0.50); (@ Unstructured
text reduces perceptual bias toward easily perceived pollution types, with a 9.6% decrease in association rule confidence difference, thereby
more accurately reflecting the actual environmental concerns of the public; @ Unstructured text is more sensitive to spatiotemporal features,
enabling early detection of shifts in public concerns. Case studies indicate that this method advanced the identification of aquaculture
wastewater and industrial exhaust gas by approximately four and two years, respectively, and revealed a growing public focus on noise
pollution. This study establishes a novel LLM-based approach for rapidly identifying latent environmental concerns from unstructured text,
supporting regulators in swiftly responding to public needs and promoting refined governance.

Keywords: environmental complaint; large language model; text mining; public participation; citizen science; environmental management
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