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Abstract

Precise dynamic monitoring of cultivated land resources is the technical foundation for territorial space control. The physical defects
of a single sensor have led to the long-term existence of numerous monitoring blind spots, affecting the effective implementation of
cultivated land protection policies. The multi-source remote sensing data fusion technology combines the high spectral resolution
of optical images with the all-weather penetration capability of synthetic aperture radar, achieving substantial breakthroughs in
temporal continuity and spatial accuracy. For core technical bottlenecks such as the accumulation of geometric correction errors,
SAR speckle noise interference, and spatio-temporal registration mismatch of multi-source data, a systematic preprocessing, fusion,
and analysis chain serves as the methodological prerequisite for extracting changes in cultivated land area, identifying planting
structures, determining abandoned land, and assessing quality degradation. On this basis, The technical closed loop of early warning
of changing patches, verification of the boundaries of permanent basic farmland, and supervision of the balance between occupation
and compensation provides an operational implementation framework for the intelligent transformation of the farmland protection
management system.
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