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Development of an integrated method between deep learning and physical models in
lowland drainage management with insufficient observed data
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This study aimed to create a robust Al model that predicts water levels for0
severe flood events in rivers and agricultural water facilities (e.g., drainage pumping stations)
using deep learning. For a small number of data samples, such as the number of large-flood
occurrences, the Al models have poor performance in accurate prediction due to data-driven models
that require large amounts of data. To improve this problem, first, we artificially generated a
large amount of virtual data comparable to large floods using a physical model (e.g., a runoff
analysis model), and used the data as training data for the Al model to construct a pre-learned
model. Next, to incorporate with the observed data features, we established a highly accurate
prediction method by retraining part of the pre-trained model (i.e., transfer learning) using few
observed data samples.
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An inexperienced flood prediction at a drainage pumping station in lowland using an advanced neural network model, coupled
with a physical model and transfer learning.
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