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ABSTRACT

Coastal aquifer in Muan, Jeonnam, has experienced heavy seawater intrusion caused by the extraction of a substantial
amount of groundwater for the agricultural purpose throughout the year. It was observed that groundwater level dropped
below sea level due to heavy pumping during a dry season, which could accelerate seawater intrusion. Therefore, water
level needs to be monitored and managed to prevent further seawater intrusion. The purpose of this study is to develop the
autoregressive-cross-regressive (ARCR) models that can predict the present or future groundwater level using its own
previous values and pumping events. The ARCR model with pumping and water level data of the proceeding five hours
(i.e., the model order of five) predicted groundwater level better than that of the model orders of ten and twenty. This was
contrary to expectation that higher orders do increase the coefficient of determination (R’) as a measure of the model's
goodness. It was found that the ARCR model with order five was found to make a good prediction of next 48 hour
groundwater levels after the start of pumping with R’ higher than 0.9.
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Explanation

@ pumping well
O observation well

Il field | paddy field

= poultry-raising farm

Yellow Sea = residential house

Fig. 1. Well configuration at the study area in Muan. OW1 and
OW2 were used for groundwater level measurement, and
pumping wells, P1 and P2, were used for agricultural purpose.
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Fig. 2. Vertical profiles of EC (electrical conductivity) measured
at OW2.
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Fig. 3. Groundwater level measured at OW2 and precipitation from March 2006 to August 2007 (Park et al., 2012).
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Fig. 4. Prediction periods selected for testing the regressive
model to predict groundwater level subject to pumping.
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