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River Flood Water Level Prediction Using CNN-BiLSTM-AM Model

PAN Jingchen, HAN Weigang, GAO Han
( Shaanxi Province Institute of Water Resources and Electric Power Investigation and Design

Institute (Group) Co. ,Lid. , Xi'an, Shaanxi 710001, China)

Abstract; To address the strong dependence of conventional hydrodynamic models on roughness calibration and the
time-consuming nature of the calibration process, a CNN-BiLSTM-AM river water-level prediction model is proposed by
integrating convolutional neural networks, bidirectional long short term memory networks and an attention mechanism.
Taking 73 measured cross sections of a typical natural river as the study object, flood discharge, thalweg elevation, wa-
ter surface width, flow area and cross-sectional velocity are selected as input features, the cross sections are divided in
along reach order, with the upstream 70% used as the training set and the downstream 30% as the test set, and the
proposed model is compared with a support vector regression model and a single BILSTM model. The results show that
the MAPE, MAE and RMSE of the proposed model on the test set are 0.36% , 3.43m and 4.02m, which outperforms
both benchmark models. However, the model still systematically overestimates the downward trend in the low-water-
level range downstream. The proposed method can provide a reliable data-driven prediction tool for flood-control opera-
tion and comparison of river-regulation schemes without complex roughness calibration.
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