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[Abstract] National—level nature reserves are core areas for maintaining ecological security, and the integrity of
their redline boundaries is crucial for ecological conservation. This study employs high—resolution remote sensing
technology as the primary method, establishing an integrated research framework encompassing data acquisition,
information extraction, change detection, and driving force analysis. It dynamically monitors redline violations in
national—level nature reserves and conducts in—depth analysis of their driving mechanisms. By utilizing
high—resolution satellite imagery from the GF series, combined with remote sensing image processing and
Geographic Information System (GIS) spatial analysis techniques, the study achieves precise identification and
spatiotemporal dynamic evolution analysis of redline violations such as farmland encroachment, construction
projects, and illegal development within protected areas. The results indicate that high—resolution remote sensing
technology can eftectively capture subtle changes within reserve redline boundaries, achieving monitoring accuracy
exceeding 90%. Spatial distribution of redline violations exhibits edge clustering and corridor extension
characteristics, with driving factors categorized into four dimensions: natural, economic, policy, and social.
Regional economic development demands and policy enforcement strength emerge as dominant driving factors.
This research provides technical support and decision—making basis for redline supervision in national—level nature
reserves, facilitating intelligent and precise development in ecological conservation and regulation.
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