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Tab.1 Comparison between MLSTM and LSTM parameters
g2 o mer Y i
R4 iR (4 PRI
LSTM 1 LSTM 128 70 656  Sigmoid
it Dense 1 129 Sigmoid
MLSTM 1 Time-Distributed 50 500 ReLU
2 Time- Distributed 10 510 ReLU
3 Time- Distributed 1 11  Linear
4 LSTM 32 4 352  Sigmoid Tanh
it LSTM 1 136 Sigmoid Linear
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Fig.2 Water demand and climate data
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Tab.2 Inputs for LSTM and MLSTM
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Fig.3 Comparison between MLSTM and LSTM
prediction results
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Tab.3 Comparison of accuracy measures between

LSTM and MLSTM prediction
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Fig. 4 Comparison of continuous prediction results
between MLSTM and LSTM
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Tab.4 Accuracy measures comparison of continuous

prediction between LSTM and MLSTM
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Tab.5 Accuracy measures comparison involving various

climate parameters into MLSTM prediction
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Water Consumption Prediction Based on Multi-layer Long

and Short Term Memory Neural Network
WANG Jian,LIU Li,ZHA Chun-ying, CHEN Guo-wei
(School of Civil and Hydraulic Engineering, Hefei University of Technology., Hefei 230009, China)

Abstract: Timely and accurate forecasting residential water consumption is critical to design and operational manage-

ment of water supply systems. Long short-term memory (LSTM) is an effective data-driven prediction model for water

consumption, but it usually relies on a large number of parameter settings. This paper proposed a multilayer long short-

term memory neural network model (MLSTM), which was built on the LSTM model by superimposing a time distribu-

tion module. The results indicate that the MLSTM model has lower complexity and higher prediction accuracy than the

LSTM model, especially for the prediction of peak water consumption with My reduced by about 60%. Meanwhile,

the MLSTM model is insignificantly affected by external environmental conditions (e. g. » weather).

Key words: residential water consumption; long short-term memory; time distributed module; multilayer long short-

term memory; prediction accuracy





