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Fig. 1 The distribution of sample data
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Fig. 2 Flow chart of residential water use and saving calculation
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Tab. 1 Efficiency of water devices
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Tab. 2 Defining rigid, flexible and luxury ranges of residential water consumption
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Fig. 3 Water consumption habits for residents with different individual characteristics
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Fig. 4 Residential water consumption of different behaviors
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Tab. 3 Hierarchical water demand for residents in Beijing
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Fig. 6 Luxury water consumption for residents with different individual characteristics
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Simulation of residential water consumption and analysis

of water-saving potential in Beijing

SHI Linrui, ZHU Yongnan, LI Haihong, ZHAO Yong, WANG Jianhua,
WANG Lizhen, QU Junlin, ZHAN Liwei

( State Key Laboratory of Stimulation and Regulation of Water Cycles in River Basin, China Institute of Water

Resources and Hydropower Research,Beijing 100038,China )

Abstract: Domestic water consumption proportion is high in Beijing due to the adjustment of industrial structure in

recent years, and domestic water saving has become the focus of urban water resources management. However,

previous studies focused more on the impact of per capita water consumption and water saving, while ignoring the

group differences in residential water consumption, such as gender, age, education, income, etc. The group

differences made diversity in lifestyle, behavior habits, and consciousness, resulting in a large difference in water

demand. Therefore, the targeted water-saving measures to improve water use efficiency were proposed based on the

analysis of water consumption for residents with different individual characteristics. Questionnaire was used for data
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collection in Beijing’s households, adential water use habits and their characteristics such as gender and age, but not
with income and education. Especially for the habits of showering, toilet flushing, and cooking, there were great
differences among residents with different individual characteristics, which led to differences in water consumption
for various behaviors. The proportion of water consumption for showering and toilet in households were the largest,
and the difference was the most obvious. There was also a striking difference between the water consumption for
washing clothes or cooking and individual characteristics, but no significant correlation for personal hygiene or
household cleaning. In terms of total residential water consumption, it decreased with the increase of age, and the
average water consumption for females was 13% higher than that of males. Young women and old men had the
highest and lowest water demand, with average water consumption of 156 L/(person+d) and 118 L/(person *d),
respectively. According to the theory of the hierarchical water demand and definition behaviors, the luxury water
demand for showering, toilet flushing, personal hygiene, laundry, cooking, and household cleaning in Beijing’s
households was more than 48 L/(person-<d), 24 L/(personed), 21 L/(personed), 12 L/(person-<d), 9 L/(person *d)
and 2 L/(personed), respectively. Young women and old men had the highest and lowest luxury water consumption,
which the proportion ware 27% and 3%, respectively. The analysis showed that there was a need to focus on
improving the efficiency of showering and toilet flushing, which consumed more luxury water. Based on the
investigation of water conservation behaviors for residents with different individual characteristics, the water
conservation potential of improving the wastewater behaviors was calculated, and the rate of water saving would be
increased by 15% to 20%. Among these, the water-saving rate of the elderly was lowest, and the middle young was
highest. The water conservation potential results exhibited that the measures and key points of residential water
conservation with different characteristics were put forward. The residential water consumption and water saving
model were constructed combined with the theory of hierarchical water demand. The total and each behavior against
water consumption was analyzed for residents with different individual characteristics. According to the luxury
water demand and water conservation potential, the measures and key points for water saving work were put

forward, which could provide a theoretical reference for urban water management.

Key words: residential water consumption; individual characteristics; hierarchical water consumption; water

conservation potential; Beijing
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