R? R RS A Ik St Tk

Estimation of Hydrogeological Parameters Using Time Series Analysis
and Well Functions
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Abstract

Groundwater is one of the important water resources in Taiwan. Understanding the aquifer
hydraulic properties is an essential step of groundwater resources management. Transmissivity
and storage coefficient are the two parameters that characterize the permeability of the aquifer
and the water released from aquifer compression and can be derived from pumping tests. In
Taiwan, the transmissivity has been collected for most of the observation wells; however,
storage coefficient has been derived only for a small number of observation wells due to the
cost of the pumping test. This study proposes an alternative method to estimate storage

coefficient using time series analysis and well functions. In this study, the groundwater system
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is considered to be a linear system, and the groundwater head variation can be regarded as the
superposition of the variations caused by different physical factors, such as natural recharge
and pumping. Those variations can be described by the convolution between the stress time
series and their corresponding impulse response functions. The corresponding impulse response
functions for pumping are well functions. The storage coefficient is optimized to find the best
fit between observed head variation and the convolution between the pumping time series and

well function.
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