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According to a report released by the United Nations, the rate of urbanization in the world has increased
significantly, and by 2050, the population of cities will increase by 68%. As of 2018, 82% of South
Korea's total population lives in cities, which is expected to increase to 86% by 2050. A high population
density in the cities caused a demand to utilize the urban underground space to solve the infrastructural
challenges in the cities. However, the development of urban underground spaces can lead to the outflow
of groundwater spills, and cause the area vulnerable. As a result, groundwater leaks and soil erosions
during the construction are cited as the causes of the anthropogenic sinkholes. In Korea, there are
institutional policies for the management of spilled groundwater, but there are limitations to build a
proactive police to secure the water resilience and underground hazards in the cities. Recently, time series
prediction studies using autoregressive integrated moving average (ARIMA) and Artificial Neural
Networks (ANNs) have been actively conducted. It is applied in areas such as forecasting electricity
demand, forecasting fire outbreaks, and forecasting oil prices using predictive models. However,
groundwater management using predictive models is not currently applied in Korea. The purpose of this
study is to assess the applicability of various predictive models to manage groundwater levels which
rapidly decline during a large-scale construction. We evaluated the applicability of ARIMA, ANN,
TBATS models, and Combined the model using data from groundwater observation network in Seoul
Metropolitan City. In addition, the prediction performance was evaluated by utilizing groundwater
observation network data near the site where a large-scale construction was carried out. The prediction
performance is compared using RMSE and MAE for each model. This study provides a pro-active policy
tool to manage the ground water level falling below the forecasting range using a highly applicable
outflow groundwater prediction model. Furthermore, the implication of this study is to develop a policy
evidence securing the urban resilience system of the geological hazard such as anthropogenic sinkhole in
the city by forecasting the ground water level risks. By doing so, urban groundwater management and the
urban resilience can be best practiced in the secure and safe manner.
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