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Density Regulation and Production Management Optimization of Fast-
Growing and High-Yield Chinese Fir Plantations Based on UAV Remote
Sensing Technology
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Abstract : To address the issues of imprecise density regulation and inefficient production management in
fast—growing and high-yield Chinese fir plantations, this study focused on Chinese fir plantations in
Sanming, Fujian Province. It employed a multi-rotor unmanned aerial vehicle (UAV) equipped with
RGB and multispectral sensors to capture imagery. Combined with ground sample plot surveys, a
stand density inversion model was constructed to explore the response relationship between stand
growth characteristics and remote sensing spectral features under different densities. A UAV remote
sensing-based regulation and management optimization plan was proposed. The experiment revealed
a significant correlation between multispectral image vegetation indices and stand density, with the
quadratic polynomial model constructed using specific vegetation indices demonstrating the highest
inversion accuracy. When stand density was within an optimal range, both growth indicators and
stock volume of Chinese fir reached their peak. Dynamic regulation through UAV remote sensing
significantly increased annual stock volume growth. The study confirmed that UAV remote sensing
can efficiently achieve precise density inversion and monitoring, providing support for optimizing the
management of Chinese fir plantations.

Keywords : UAV remote sensing; fast-growing and high-yield Chinese fir plantations; density regulation;
production management; inversion model
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