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Application of Gated Recurrent Unit Model for River Stage
Forecasting
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Abstract

The importance of flood warning systems has become more and more obvious with increasing
of extreme rainfall events in recent years, resulting in severe serious flooding disasters.
However, general physical-based hydrological models are restricted for real-time flooding
warning because of the complexity in model input and the time-consuming computing time of
the model. Therefore, this study uses the Gated Recurrent Unit (GRU) model in deep learning
to establish a river stage forecasting model, which is compared with the Long Short-Term
Memory model (LSTM) and the traditional Recurrent Neural Network model (RNN). The
Yilan River basin is chosen as study area to verify the results of river stage forecasting. The
input factors of this model are the hourly river stage of Ximen Bridge and the hourly rainfall

of seven rainfall stations in the Yilan Basin, and the prediction factor is the river stage of
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Ximen Bridge in the next 1-3 hours. The forecasts of the next 6 and 9 hours are further added
to explore the prediction accuracy and calculation time of the three models. The final results
show that when the common parameters of the three models are the same, it can be found that
the three methods have little difference in forecasting for one hour. However, if the leading
time is extended to 9 hours, it shows that the GRU is superior in both accuracy and
calculation efficiency. The results also can apply to early warning, decision-making and

mitigation measures for the relevant organizations of disaster prevention.
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