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Abstract

Against the background of carbon neutrality, traditional monitoring methods for shrubland carbon
sinks are difficult to meet the needs of large-scale dynamic assessment due to low efficiency and
insufficient accuracy. This study proposes a shrub carbon sink estimation model based on the fusion
of random forest algorithm and multi-source remote sensing data, breaking through the technical
bottleneck of shrub carbon sink quantification. By integrating multi-source data such as Sentinel-
1/2 and LiDAR, combined with optimal selection of spectral texture time-series features and dy-
namic parameter correction algorithm, a high-precision shrub identification system was constructed
with a classification accuracy of over 90%. The results show that this method significantly improves
the accuracy of shrub carbon sink identification, effectively reduces the monitoring deviation of tra-
ditional linear models, supports minute-level large-scale dynamic analysis, and verifies the com-
plete economic efficiency of satellite remote sensing monitoring under the DEA model. The research
results provide an efficient and low-cost technical scheme for the accurate accounting of shrubland
carbon sinks and large-scale project management, contributing to the achievement of the “dual car-
bon” goals.
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Figure 1. Technology roadmap
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Figure 2. Original data of satellite images
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Figure 3. System recognition effect display
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Figure 4. Visualization prediction results of carbon sink volume distribution in Ordos City from 2021 to 2024
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