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Abstract: Targeting the Shimanto River, Kagami River, and Niyodo River, we carried out Deep-Learning modeling to
estimate and predict the water levels and the inflow into the dam for river disaster prevention and river environment
conservation. We utilized models with multilayer perceptrons composed of full connection layers with 2 to 4 hidden
layers, and for computers we used Windows PCs or Linux PCs equipped with GPUs. In all modeling, the rainfall time
series data of the basin areas upstream of the measurement points of the river water levels or the dam inflow were used as
input data for deep learning. The measurement data can be reproduced with higher accuracy in the case of a 1 to 2-year
rainfall time series than in the case of several hours to several tens of hours. In particular, the improvement on accuracy
was remarkable during the periods with low rainfalls, low river water levels and low dam inflow. These results can be
explained as follows: in the case of short time series, only information on surface water is learned, while in the case of
long time series, information on surface water, soil moisture, ground water and spring water can also be learned. In the
case of the Kagami River, a smaller-sized river, a one-hour prediction was possible with high accuracy by deep learning
modeling using the observed rainfall data upstream. However, it is recommended that the use of the Meteorological

Agency’s rainfall short-term forecast is necessary for longer-term prediction.
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