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Abstract 

In groundwater management, investigation of hydraulic factors such as the 

storativity (S) and transmissivity (T) is critical. T can be estimated from a single-well 

pumping test, whereas S requires a multi-well pumping test, which is more expensive 

and not generally done. The mechanism of barometric efficiency (BE) is that barometric 

pressure propagates through the porous media in vadose zone and affects groundwater 

system. Researcher has constructed an equation to estimate the specific storage (Ss) 

from BE. However, there is an amount of uncertainty from raw data because 

groundwater level variations are a combination of various factors. Hilbert-Huang 

Transform (HHT) are adopted to decompose the groundwater level and barometric 

pressure variations into several intrinsic mode functions (IMFs) to estimate the BE 

values. In addition, the Fast Fourier Transform (FFT) method is used to classify the 

types of tidal effects which affect groundwater system. The data from eight observations 

of groundwater level and one observation of barometric pressure in Donggang River 

watershed were used in this study. In the dry and wet seasons, the BE values varied 

from 0.51-0.63 (and estimated Ss values range from 2.36 × 10-6 to 4.17 × 10-6 1/m) and 

from 0.59-0.67 (and estimated Ss values range from 2.41 × 10-6 to 3.36 × 10-6 1/m), 

respectively. The BE values in the wet season are larger than those in the dry season. 

While the BE values varied from 0.02-0.29 by using HHT method with an IMF3 of 

groundwater level and barometric pressure. The aquifer system is interpreted as an 

unconfined to semi-confined aquifer. The results implied that the confinement of an 

aquifer might be changed under various hydrological conditions. The proposed method 

can be used to assess the aquifer confinement potential and the Ss value, which can be 

used in groundwater resource assessment. Discussion on groundwater management in 

a basin for water usage are the future works. 


