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Research on fuzzy time series water consumption prediction method
based on membership degree

MAO Xiaoyan', DAI Junjie', CAO Lei’
( 1.School of Basic Education, College of Science and Technology Ningbo University, Ningbo 315300, China;
2.Jiangsu Jinheng Information Technology Co., Ltd., Nanjing 210044, China )

Abstract: The scientific and accurate prediction of water consumption from water plants is crucial for the
efficient management and scientific decision-making of water resources, and is a prerequisite for promoting
smart water conservancy construction. Due to the nonlinearity, fuzziness, and other complex characteristics in
the water consumption sequence, and those affected by a variety of uncertainties, the accuracy of traditional
prediction models is limited to some extent. This paper combines the characteristics of fuzzy theory and gated
recurrent unit neural network to propose a new method for predicting water consumption in fuzzy time series
based on membership degree. First, the fuzzy C-means clustering (FCM) is used to construct sub membership
sequences from the original sequence; second, the GRU model is used with two strategies to predict each sub
membership degree sequence; finally, the predicted value of water consumption is obtained by defuzzification.
The new model proposed in this paper is employed to predict the water consumption sequence of a water plant in
Zhejiang Province, with its results being compared with those from the traditional GRU model and AM-GRU
model for analysis. The experimental results show that the new model outperforms other models in terms of
MSE, RMSE, and MAPE, and it improves prediction accuracy.

Keywords: water consumption; membership; fuzzy time series; fuzzy C-means clustering; recurrent neural

network; gated recurrent unit
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