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Interval Prediction for Water Demand in DMA Based on BiTCN and QRF
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Abstract: Interval prediction for water demand in district metered area (DMA) is conducive to
making appropriate leakage diagnosis for managers of water supply networks. However, ensuring higher
coverage probability of the prediction interval while maintaining a lower average width remains a
technical challenge in water demand interval prediction. To this end, an interval prediction model
combining the bidirectional time convolutional network (BiTCN) with quantile regression forests (QRF)
was proposed. First, based on the characteristics of water demand data, a suitable sample set was
generated through data reconstruction. Then, the BITCN model was used to extract deep-level temporal
features of the data. Next, the extracted features were input into the QRF model to preliminarily construct
the BITCN-QRF model. Finally, the model was optimized using the Kepler optimization algorithm (KOA)
and applied for interval prediction. The effectiveness of the proposed model was validated using data from

a DMA located in Du’ an County, Guangxi. The results showed that the proposed model could achieve
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high- quality interval prediction at 95%, 90%, 85%, 80%, and 70% confidence levels. Moreover, its

overall performance was better than that of other comparative models. Based on these findings, the

proposed model can serve as an effective auxiliary tool for flow-based real-time leakage diagnosis in DMA.
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Tab.3 Test results of different models under same

conditions
B AHK % i PICP PINAW F

GPR 0.981 0.380 1.434

95 QR-LSTM 0.988 0.334 1.485
BiTCN-QRF | 0.983 0.292 1.527

GPR 0.956 0.319 1.465

90 QR-LSTM 0.986 0.309 1.512
BiTCN-QRF | 0.956 0.241 1.553

GPR 0.931 0.279 1.478

85 QR-LSTM 0.960 0.267 1.528
BiTCN-QRF | 0.921 0.210 1.543

GPR 0.896 0.248 1.466

80 QR-LSTM 0.896 0.202 1.517
BiTCN-QRF | 0.883 0.186 1.518

GPR 0.819 0.201 1.406

70 QR-LSTM 0.810 0.161 1.402
BiTCN-QRF | 0.796 0.150 1.422
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Fig.4 Evaluation indicators at different confidence levels
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