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Abstract  
The prediction of water consumption in urban basins is of immense importance for the 
management of water resources, especially in arid and semiarid countries. The lack of 
strong predictive tools, or perhaps the lack of experienced users to those tools, may 
contribute to problems in data interpretation and failure to reach consensus about the 
need for key water management actions. Therefore, it is extremely important to 
comprehend the spatiotemporal variations of the water demand for the management of 
water in such urban areas. In this paper, a hybrid, artificial neural network – 
geostatistics, model is presented for spatiotemporal prediction of water consumptions. 
The proposed model contains two individual stages. In the first stage, an artificial neural 
network is trained for each station for time series modeling of water demands, so that 
the model can predict the water demands in the next month. At the second stage, the 
predicted values of water demands at different stations are imposed to a calibrated 
geostatistics model in order to estimate water demands at any desired point in the city. 
This methodology is applied for the Osku city, in East Azerbaijan Province, Iran. The 
most appropriate set of input variables to the model are selected through a combination 
of domain knowledge and available data series. The results suggested that the hybrid 
model is a good choice for predicting water demands in the study area. 

Keywords: Prediction, Water Consumption, Hybrid Model, Artificial Neural Network, 
Geostatistic, Osku City. 
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Fig. 4. Consumption variation for selective points (2, 8 and 13) 
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Fig. 5. Variation of Temperature in Osku city 
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Fig. 6. Variation of Temperature and Humidity in Osku 
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Fig. 7. Variation of Temperature and Evaporation in 
Osku city 
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Fig. 8. Variation of Rainfall in Osku city 
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Fig. 9. Variation of Rainfall and Humidity in Osku city 
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Fig. 10. Variation of Numbers of sunshine hours in Osku city 
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Table 1. Coordinates of selected points 
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Table 3. Artificial Neural Network modeling results 

CalibrationValidation
Epoch Structure 

CoordinatesPoint 
Numbers CERMSECERMSEY(m)X(m)

0.82 1.1 0.72 1.15 40(5,11 ,1) 760 1256 1
0.93 1.09 0.86 1.12 100 (8, 8,1) 1135 2010 2
0.92 1.07 0.85 1.1 100 (5,8 ,1) 1530 1454 3
0.92 1.08 0.83 1.12 100 (5,8,1) 580 1540 4
0.86 1.07 0.78 1.13 80(5,9,1) 616 2064 5
0.88 1.06 0.8 1.11 80 (5, 9,1) 718 2516 6
0.84 1.09 0.75 1.12 60(5,10 ,1) 782 1790 7
0.94 1.03 0.86 1.05 140 (5,6,1) 903 1891 8
0.93 1.04 0.87 1.06 140 (5,6 ,1) 1237 1490 9
0.92 1.05 0.88 1.07 120 (5,7 ,1) 1025 512 10
0.94 1.04 0.86 1.08 120 (5,7 ,1) 1488 252 11
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Fig. 11. Two dimensional Variogram  
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Fig. 13. Scatter plot for Geostatistical model 
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Fig. 14. Results of Hybrid model for: (a) point 12, (b) point 13 and (c) point 14 
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