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ABSTRACT

Groundwater level prediction model by Long Short-Term Memory (LSTM) was developed for
Pingtung coastal area where land subsidence problems have been for many years. There are 11
LSTM models for 3 scenarios were developed based upon daily groundwater level records for 2",
3™ and 4" stratified aquifers of 11 monitoring wells on the north and south of Lin-Bian Creek in
Pingtung, respectively. Data set of daily groundwater level was normalized and split into training
data set, verification data set and testing data set. Early Stopping algorithm was applied during
training process to avoid overfitting problem. It was found that LSTM model with scenario 3
obtained more accurate predictions than the other scenarios. Furthermore, it is probably the
groundwater on the south of Lin-Bian Creek received unpredicted disturb, other features were
required for the 3 models of this area to increase model accuracy. For models on the north of Lin-
Bian Creek, 30 times of Early Stopping model training were sufficient for obtaining LSTM model’s
testing MSE less than 0.001 either by 1-LSTM-Layer model or 3-LSTM-Layer model. As the
groundwater level was normalized, MSE less than 0.001 indicated a root mean square error of 32
cm for the difference of maximum and minimum groundwater level of 10 meters. The worst models
by LSTM are FangLiao2 and QiFeng4. The best models are DaTang2 and XinPi4 which perform
very good prediction ability. Overall, correlation coefficients of predicted and actual groundwater
levels are all above 0.98.
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