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Abstract

Project Code: RSA5780070

Project Title: Quantitative Analysis of Impacts of Climate Variability on Deep
Groundwater Signals in an Intense Groundwater Pumpage Area

Investigator: Assoc.Prof.Dr.Uma Seeboonruang

E-mail Address: uma.se@kmitl.ac.th

Project Period: 15 July 2014 - 9 October 2017

The objective of this study is to investigate the impacts of variability of Indian Ocean
Dipole (IOD) and EI Nifo-Southern Oscillation (ENSO) on rainfall and deep groundwater in the
Lower Chao Phraya Basin Area including those impacts from groundwater pumpage. The time
series of all variables were measured from 1981-2012. The two methods of Wavelet Transform
and Spectral Analysis are employed to order to establish the groundwater periodicity. Individual
pairs of time series are analyzed by cross correlation. Multiple linear regression is employed to
establish the rainfall pattern from the climate variables. Finally, MODFLOW model is
constructed to investigate the linkage among the climate variability, rainfall, pumpage and
groundwater levels.

The results found that the periodicities of IMI and WNPMI are identical, which are
approximately 1 year, while that of MEI is approximately 2.5 — 5 years. Regarding to the
relationship between climate/oceanic variables and rainfall, the correlation coefficients between
IMI/ WNPMI and rainfall are around 0.6, which are higher than that of other parameters. In
addition, the resultant equations from the multiple linear analysis perform well with the
correlation coefficient (R) between 0.5 — 0.8.

Moreover the equations of polynomial order 5th and 3rd order sine function significantly
relate to the pumpage trends. When the effects of the pumpage are eliminated from the
groundwater signals, the relationship between climate variability and the deep groundwater
signals in the Lower Chao Phraya Basin become elevated. It is found that Nino4 is highly
correlated with the groundwater signal. The MODFLOW conceptual model include the aquifer
system of 9 layers with 316 observation wells. When rainfall pattern changes, the simulated
groundwater signals and those from measurement are moderately analogous and the impacts
on groundwater level from the climate variability are less than that from the human activity.

From this study, statistical analysis can be applied and assess the linkage between
climate and groundwater. It can be an alternative technique and can be quite benefit to the
groundwater management because the necessary data are inexpensive but effective in
comparison to the well drilling.
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