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Fig.1 Neuronal structure of SRU
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Fig. 2 Construction flow chart of EEMD-WOA-SRU model
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Fig. 3 Forecast curves and relative error box plots of

different models in different prediction periods
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Application of Improved EEMD-WOA-SRU Model in

Water Consumption Prediction
LIU Yang"",DU Shuai-bing”

(a. Collaborative Innovation Center for Efficient Utilization of Water Resources;b. School of Information Engineering,
North China University of Water Resources and Electric Power,Zhengzhou 450046 , China)

Abstract: In response to the problems of low accuracy and poor reliability of water consumption prediction due to the
strong randomness and non-stationary state exhibited by the water consumption signal, this paper proposed a hybrid wa-
ter consumption prediction model based on improved EEMD-WOA-SRU. Firstly, the LSTM prediction method was used
to suppress the endpoint effect of the EEMD to obtain the improved intrinsic mode functions (IMF). Then the whale op-
timization algorithm (WOA) was used to optimize the simple recurrent unit (SRU) and predicted each component. Final-
ly, the final prediction results were obtained by accumulation. The experimental results show that the decomposition er-
ror of the EEMD is reduced by 0. 94% on average; Compared with the SRU, the average absolute error of EEMD-WOA-
SRU model prediction is reduced by 45. 42% , the root mean square error is reduced by 50. 43% , and the reliability is im-
proved by 52.38%. It can provide a basis for water resources decision making.

Key words: water consumption prediction; ensemble empirical mode decomposition; whale optimization algorithm;
endpoint effect;simple recurrent unit
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Prediction of Water Cycle Health State in Zhengzhou Based on DPSIR Model

and Entropy Weight Fuzzy Comprehensive Evaluation
QIU Jin-hao' , WANG Fu-giang'”*, LV Su-bing' ,ZHAO Heng' .ZHANG Hong-1u'

(1. College of Water Resources, North China University of Water Resources and Electric Power,
Zhengzhou 450046, China; 2. Key Laboratory of Conservation and Intensive Utilization of Water
Resources in the Yellow River Basin of Henan Province, Zhengzhou 450046, China)

Abstract: The health of the water cycle is a key factor in high-quality regional development. The prediction of water
cycle health state is of great significance to the coordinated development of regional water resources system, economic and
social system and ecological environment system. Taking Zhengzhou City as a typical research area, this study construc-
ted a DPSIR model for urban water cycle health evaluation, and analyzed the evolution process of water cycle health status
in Zhengzhou from 2010 to 2020 by using entropy weight fuzzy comprehensive evaluation method. The system dynamics
model and entropy weight fuzzy comprehensive evaluation method were used to predict the health status of water cycle in
Zhengzhou from 2021 to 2030 under five types of comprehensive coordination type, economic development type and water
resources optimization type. The results show that the health status of water cycle in Zhengzhou has been developing well
in the past decade, and the indicators of per capita GDP, urbanization rate and intelligent water resources management
have reached the "healthy" state. Under the five prediction scenarios, the urban water cycle reaches the state of "sub-
health" or above, and under the comprehensive coordination scenario that takes into account economic development, eco-
logical protection and water resources optimization, the water cycle health status of Zhengzhou reaches the state of "
health", and this scheme is the optimal scheme. The results can provide theoretical basis and technical support for ecolog-
ical protection and high quality development in Zhengzhou City.

Key words: health of water cycle; entropy method; DPSIR model; system dynamics; Zhengzhou City





