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Tab. 1 Daily water supply training, validation, and prediction results
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Research on CFO-LSTELM Daily Water Supply Time Series Prediction Based on Wavelet

Packet Decomposition
ZHU Bo', YANG Qiongbo®, CUI Dongwen™
(1. Huimin Water Supply Co., Ltd., Luxi County, Honghe Prefecture, Honghe 651400, China; 2. Honghe Branch of Yunnan Provincial
Hydrological and Water Resources Bureau, Honghe 651400, China; 3. Wenshan Water Bureau, Wenshan 663000, China)

Abstract: To improve the accuracy of daily water supply time series prediction and avoid the problem of distortion of prediction results

caused by using future information in advance, a cordyceps optimization (CFO) algorithm based on wavelet packet decomposition

(WPD)-least squares twin extreme learning machine (LSTELM) prediction model was proposed. Firstly, the daily water supply time

series was divided into a training set, a validation set, and a prediction set. One layer of WPD was used to decompose the training set +

validation set and the prediction set, respectively, so as to obtain one low-frequency component and one high-frequency component and

avoid using future information in advance. Secondly, based on the components of the training set, an LSTELM hyperparameter

optimization objective function was constructed. The CFO was used to optimize the LSTELM hyperparameters of each objective
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function, and a WPD-CFO-LSTELM daily water supply time series prediction model was established. At the same time, 11
comparative models were constructed, including the WPD grey wolf optimization (GWO) algorithm/whale optimization algorithm
(WOA)-LSTELM model, WPD-CFO-Least squares extreme learning machine (LSELM)/twin extreme learning machine (TELM)/extreme
learning machine (ELM)/least squares support vector regression (LSSVR) model, and WPD-LSTELM/ELM/LSSVR model, so as to
compare and verify the performance of the WPD-CFO-LSTELM model. Finally, 12 models were validated through time series
prediction examples of daily water supply at the Old City Water Plant and Jinma Water Plant in Honghe Prefecture, Yunnan Province.
The results show that: D) The WPD-CFO-LSTELM model has the best model performance and the smallest fitting and prediction errors
for two instance training sets, validation sets, and prediction sets, with an average absolute percentage error (MAPE) of < 0. 34%, an
average absolute error (MAE) of < 11. 3 m¥/d, a root mean square error (RMSE) of < 14. 9 m*/d, and a coefficient of determination (R?)
of = 0.999 6. @ The optimization accuracy of CFO is significantly better than GWO and WOA, and a better optimization ability of
metaheuristic algorithm indicates a higher fitting and prediction accuracy of daily water supply. 3 The quality of LSTEL/LSELM/
TELM/ELM/LSSVR hyperparameters has a significant impact on model performance. By optimizing hyperparameters through CFO, the
accuracy of daily water supply prediction can be significantly improved. @ The WPD-COF-LSTELM model and prediction method
proposed in this article provide an effective solution for the accurate prediction of daily water supply.

Keywords: daily water supply forecast; wavelet packet decomposition; caterpillar fungus optimization algorithm; least squares twin

extreme learning machine; future information; hyperparameter optimization
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