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The flow chart of GM-Elman neural network
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Fig. 2 Change of water consumption in Nanjing
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Tab.1 Comparison of prediction results of total

water consumption in Nanjing

PN S BNE AR P SR ﬁimﬂﬁ HHXS

/103 m® / 10°m® W%/ % /108 m® / 10°m® W%/ %
2009 43.01 43.04 —0.07 | 2015  40.24 39.23 2.51
2010 46. 36 45.78 1.25 || 2016 42.02 41.85 0.39
2011 46. 64 45.32 2.83 | 2017 43.46 44.06  —1.37
2012 44.85 44.01 —0.36 | 2018  36.04 35.97 0.18
2013 42.11 43.55 —3.41 2019 36.33 35.47 2.37
2014 42.14 43.11 —2.31
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Tab.2 Comparison of prediction results of water

consumption in each district of Nanjing in 2019
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Prediction of Nanjing Water Consumption Based on Neural Network
WANG Liu-lin''"",CHEN Jia-dong2 ,ZHANG I'_“al"lg-minl“’lb
(1a. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters; 1b. Jiangsu Key Laboratory of

Agricultural Meteorology,College of Applied Meteorology, Nanjing University of Information Science &. Technology ,
Nanjing 210044 ,China;2. Nanjing Branch of Jiangsu Hydrological and Water Resources Survey Bureau, Nanjing 210008, China)

Abstract: It is of great significance for the long-term planning and allocation of Nanjing water resources to analyze the
current situation of Nanjing water consumption, make reasonable prediction of Nanjing water consumption and master the
future water demand. The analysis of water consumption in Nanjing from 2009 to 2019 showed that industrial and agri-
cultural water consumption accounted for a large proportion of total water consumption in Nanjing, which played a crucial
role in the change of total water consumption. The combined model of grey GM(1,1) model and Elman neural network
was used to forecast the water consumption of all districts and the total water consumption of Nanjing. The results show
that the grey Elman neural network model has a good prediction effect on the total water consumption of Nanjing City
from 2009 to 2019. The relative errors of the forecasts were all less than 3. 5%, and the average relative errors of the pre-
dicted results over the years were 1. 55% ; The relative error of the forecast results is less than 8. 5% in the forecast of the
water consumption of all districts in Nanjing in 2019. The model used in this paper can accurately predict the water con-
sumption of Nanjing, which is of great significance to effectively control the regional water consumption and realize the
principle of "four water and four determinations".

Key words: machine learning;grey Elman neural network;combined model; water consumption prediction





