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Monitoring Drought and Land Subsidence with InSAR Technology

Yun-Chiao Chang ! Kuo-Hsin Tseng 2" Yu-Heng Tai 3

Abstract

The western plains of Taiwan have long relied on groundwater, and combined with uneven rainfall and
droughts caused by climate change, land subsidence is easily triggered. Severe droughts in 2021 and 2023 further
intensified subsidence during those years. This study applies the Persistent Scatterer Interferometric Synthetic
Aperture Radar (PSInSAR) technique to analyze Sentinel-1 images from 2019 to 2023, integrated with rainfall
data, to examine the impact of drought on subsidence rates. Results indicate that precipitation decreased sharply
during drought periods and showed strong correlation with accelerated subsidence, with seasonal subsidence rates
reaching up to 7.8 cm/year in severely water-stressed areas. To validate the results, GNSS stations were
incorporated using multi-reference kriging interpolation, with independent stations used for comparison, yielding
a correlation coefficient of 0.98. Furthermore, comparisons with significant subsidence areas published by the
Water Resources Agency revealed differences of about £10% between 2020 and 2023. These findings demonstrate
that PSInSAR provides high accuracy and stability in monitoring detailed surface deformation and can serve as a
valuable scientific basis for future water resource management, groundwater regulation, and land subsidence
prevention.
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