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Application of InSAR for Ground Elevation Change Analysis
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Abstract

Interferometric Synthetic Aperture Radar (InSAR) is a remote sensing technique
that integrates satellite radar imagery with interferometric principles to monitor
surface deformation with high precision. Compared to traditional geodetic methods
relying on discrete point-based measurements, InSAR provides wide-area, continuous
surface deformation data with advantages including high spatial resolution, frequent
observation cycles, and cost-effectiveness. As an active radar system, it operates
independently of weather or lighting conditions, making it particularly suitable for
long-term monitoring in extensive and environmentally sensitive regions such as
peatlands, urban areas, and mountainous terrain. In recent years, InNSAR has been
widely applied in areas such as land subsidence detection, slope movement analysis,
earthquake deformation, and infrastructure stability assessments, establishing itself as
a vital tool in geospatial monitoring.

This study focuses on the Toushe Basin in Nantou County, employing
Difterential INSAR (DInSAR) analysis by integrating multi-temporal satellite radar
imagery and GNSS fixed-station observations. Through image interferometry, terrain
correction, and phase unwrapping, displacement along the Line of Sight (LOS) was
calculated, and the results were compared with GNSS observations for accuracy
validation. Data sources included GNSS stations operated by Taiwan’s Central
Geological Survey and Central Weather Administration, along with publicly available
precise orbit data, digital terrain models (DTM), and radar imagery.

The results reveal that InSAR effectively identifies spatial patterns and
subsidence hotspots within the peatland region of the Toushe Basin, aligning well with
GNSS measurements and verifying its applicability in highly sensitive zones. The
study also investigates the sensitivity of radar signals to surface roughness, soil
moisture, and vegetation cover, highlighting that temporal image selection and
environmental conditions critically influence image quality and processing accuracy.
Overall, InSAR demonstrates strong potential as a high-resolution, efficient, and
reliable remote sensing method for sustainable peatland management and subsidence
risk assessment
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