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A data-based method for groundwater withdrawal estimation in
intensive pumping area — A Case of Choushi river alluvial fan
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Abstract

Choushi river alluvial is located on western-east of Taiwa. Since intensive over-pumping
in spatial and temporal, it has suffered from land subsidence for several decades. Furthermore,
the pumping wells here are mostly uncensored, give rise to more obstacle for competent
authority to manage groundwater use. However, there are fine groundwater observed network
in this area. Base on the idea that groundwater fluctuation is the combination of several

different stimuli e.g., rainfall, and pumping. This research is aim to extract pumping signal
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from groundwater level observed data and estimating groundwater pumping amount °

Different stimuli have different spatial patterns and frequencies. First, this research
applied empirical mode decomposition (EMD) to separate each water level signals from same
layer’s groundwater observed wells into different frequency. After that, empirical orthogonal
function (EOF) was used to investigate primary spatial pattern and corresponding temporal
pattern of similar frequency decomposed from each observed well’s data. The frequency has a
wide-range spatial pattern and the corresponding temporal pattern has a similar path with
rainfall will be considered as recharge signal. The recharge signal will be removed from water
level data. For extracting pumping pattern, EMD was applied on de-recharged signal to
eliminate too high or too low frequency components. According to the definition of storage
coefficient, the storage coefficient that already has been calibrated by MODFLOW model was
imported and multiply it with pumping pattern for getting each observed point’s groundwater
withdrawal time series. Finally, a conventional spatial interpolation method was included to
estimate other unobserved location’s groundwater withdrawal. The results show that between
2008 and 2019, groundwater was withdrawn at an average of 1.63 billion tons per year °
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