National Central University Graduate Institute of Applied Geology 111-2 seminar

Spatiotemporal Variations in the Hydromechanical Property
of Aquifers in Choushui River Alluvial Fan, Taiwan

Presenter: Ngoc-Thanh-Vu Nguyen
Advisor: Prof. Shih-Jung Wang
Date: 2023/03/31

Abstract

Land subsidence is a severe geohazard that can result in the loss of water and land
resources, infrastructure damage, and economic disruption. The Choushui River
Alluvial Fan in Taiwan suffers land subsidence problems because of soil consolidation
due to natural and anthropogenic factors. It is necessary to have a comprehensive
understanding of the hydromechanical properties that govern the relationship between
pore water pressure and deformation in aquifer systems. This study aims to analyze the
spatiotemporal changes of the skeleton storage parameters associated with multiple
layers to investigate the land subsidence behavior due to groundwater level changes.
The storage parameters investigated in this study include the elastic skeletal storage
coefficient (Ske) and inelastic skeletal storage coefficient (Sky), which illustrate the rate
and potential of land subsidence. The linear regression method was used to estimate the
storage parameters from the groundwater level variations and cumulative compression
data collected from 38 groundwater wells and 31 multi-layer compaction wells
provided by the Water Resources Agency of Taiwan. The relationships between the
storage parameters and depth, lithology, and time were also explored. The results show
that Ske values exhibit significant seasonal variability, with the highest variations
observed in layer 1 (depths from 0 to 57.0 m) and layer 2.1 (depths from 57.0 to 96.0
m). Within the study area, Sk values of range from 1.58 x 10 to 9.58 x 107!, while Sy
values exhibit a consistent average of approximately 3.91 x 102, Additionally, the
results reveal significant variations in Ske values with depth, particularly in layers 1 and
2.1 compared to layers 2.2, 3, and 4. This study shows that the hydrogeological storage
parameters vary spatiotemporally which can provide the potential assessment of land

subsidence in the Choushui River Alluvial Fan of Taiwan.
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