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This study uses Lyudao as a case to explore how Large Language Models (LLMs) can enhance qualitative analysis of social-ecological
systems. We developed and applied the GreenMine system, which integrates LLMs to conduct theme analysis within the DPSIR (Drivers—
Pressures—States—Impacts—Responses) framework on in-depth interview transcripts. GreenMine operates in a human-in-the-loop manner for
semantic relationship identification and includes a repeatable evaluation mechanism, presenting results as visualized DPSIR graphs. Three

contextualized themes were designed—*“Community Resilience,” “Sustainable Tourism,” and “Waste Management”—with DPSIR Indicators
defined based on literature.
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