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[Abstract] The loess region is characterized by a loose soil structure, where variations in moisture content and
engineering disturbances often activate both landslides and roadbed settlement, making surface deformation
monitoring vulnerable to poor coherence and sparse observation points. By integrating the stable scattering
characteristics of artificial corner reflectors with time—series InSAR, the monitoring framework not only
increases the density of effective targets in low—coherence areas but also enables deformation profiles to remain
more continuous and interpretable. The placement and orientation of the reflectors are designed in accordance
with slope geometry and highway structural features, allowing them to maintain strong backscatter under
dynamic conditions such as rainfall and wet—dry transitions. Results show that the reflectors significantly reduce
time—series noise on high cut slopes and settlement sections, allowing critical acceleration signals to emerge
earlier. This combined approach provides a more reliable data foundation for identifying early—stage landslide
activity and diagnosing roadbed settlement in loess areas, thereby strengthening the basis for subsequent
early—warning systems.
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