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Abstract

To address issues such as low efficiency, insufficient accuracy, and lag in dynamic monitoring of traditional forest, grassland, wetland,
and desert resources surveys, this paper proposes an integrated survey technology system combining multi-source remote sensing
data and intelligent algorithms. By fusing optical, SAR, and hyperspectral remote sensing data, and combining GIS technology with
Convolutional Neural Networks (CNN), a full-process framework of ‘data preprocessing - feature extraction - intelligent classification
- accuracy verification - dynamic update’ is constructed. Taking a provincial ecological reserve as a case study, the automated
identification of forest land, grassland, wetland, and desert land is achieved, with an overall classification accuracy of 92.7% and a
Kappa coefficient of 0.89. The survey efficiency is improved by more than 80% compared to traditional methods. The study shows
that this intelligent method can effectively break through the bottlenecks of traditional surveys and provide reliable technical support
for dynamic monitoring, protection and restoration, and scientific management of forest, grassland, wetland, and desert resources.
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