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Machine learning-based ensemble probability forecast model of Yangtze River channel water level
LI Xue', CAI Xiaoyan] , LIN Miaoli*®, FAN \)Venting4
(1. Changjiang Fuling Waterway Division, Chongqing 408000, China;
2. Changjiang Waterway Institute of Planning and Design, Wuhan 430040, China;
3. Changjiang Waterway Survey Design and Research Institute (Wuhan), Wuhan 430040, China;
4. Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Aiming at the uncertainties and low accuracy of current water level prediction models, this paper
proposes a probabilistic forecast framework of channel water level by integrating machine learning and Bayesian model
averaging method. Taking Jingjiang River section of the upper Yangize River channel as the research area, random
forest (RF), support vector machine (SVM) and artificial neural network (ANN) are used to predict the water level of
Shashi station and Xinchang station. The results show that RF has the highest prediction accuracy, followed by SVM,
and ANN has a relatively lower prediction accuracy, but all of the three machine learning models provide relatively
excellent prediction accuracy. Based on the prediction results of three machine learning models, Bayesian model
averaging method is used to forecast the water level ensemble probability. Compared with RF, BMA water level
prediction results are further improved, and the possible range of future water level under 90% probability is
accurately obtained. The method proposed in this study effectively improves the forecast accuracy of waterway water
level and realizes probabilistic forecast, which can provide technical support for ship navigation safety.
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