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Abstract

Groundwater is a crucial water resource in the Choushui River Alluvial Fan.
According to the 2023 records from Taiwan's Water Resources Agency (WRA), this
region became the area with the largest land subsidence in Taiwan due to groundwater
overdraft, with the maximum subsidence rate reaching 6.4 cm/yr. This study combines
two relevant articles to explore the factors and mechanisms for inelastic deformation.
Baesd on Terzaghi’s principle of effective stress, previous study examines the
relationship between pore water pressure and effective stress and compares with
preconsolidation stress. It differentiates elastic, elastic-inelastic, and inelastic
deformations using stress-strain curves. Spatial regression and Fast Independent
Component Analysis (Fast-ICA) are employed to analyze elastic and inelastic storage
coefficients, specific storage coefficients, and their ratios. The results show that
hysteresis loops and residual deformation can distinguish between elastic and inelastic
deformation. Time, depth, and the particle size are identified as factors influencing
deformation. Through a literature review, this study utilizes the Global Navigation
Satellite System (GNSS), Multi-layer Compaction Monitoring Wells (MLCW), and
groundwater level data to construct stress-strain curves. Preliminary data of the first
aquifer of HLES is classified as elastic-inelastic deformation. Analysis of the
thickness and MLCW data from 2016 to 2020 reveals the average compaction ratio
for each aquifer and aquitard. The results indicate that layer thickness influences the
compaction ratio. Future research will investigate mathematical models and
parameters to understand physical mechanisms, providing insights for land subsidence

management.
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