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Fig.1 The basic framework of water cycle in

socio-economic system
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Tab.1 The direct and total water consumptions of the
sectors in Zhangye City in 2002
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Tab.2 The matrix of water relations among the sectors in Zhangye City
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Tab.3 The commeodity trade and virtual water flow in Zhangye City in 2002
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Preliminary Study on Socio-economic Water Cycle at Arid Regions
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Engineering Research Institute ,Chinese Academy of Sciences ,Lanzhou 730000 , China;
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Abstract: Driven by human activities, the water movement in socioeconomic system is not a simple flow in physical
sense, but water is transferred and transformed with products and services among different industries, regions and
consumers in virtual sense. Based on understanding the resources flow theory and virtual water concept, in this paper
an extended input-output model is developed to calculate the volume of virtual water in the water cycle in socioeco-
nomic system, and a basic framework of water cycle in socioeconomic system at drainage-basin scale is designed. The
method is applied to analyze the processes and effects of water transferring and conversion in the economic system in
Zhangye City. The results show that it is difficult to get external water resources for producing framing products in
Zhangye City although this city suffers from a serious shortage of water, that means the high pressure of shortage of
water resources in Zhangye City can not be transferred through merchandise trade with the external regions where wa-
ter resources are abundant, so it is short of potential and capability in Zhangye City to utilize virtual water. As an im-
portant base for commercial food production in Gansu Province, the grain reserves in Zhangye City are high. There-
fore, it is suggested to strengthen the construction of the project of returning land for farming to afforesting and grass-
plot, reduce the crop-growing area, and optimize the economic structure in Zhangye City.

Key words: socioeconomic system; water cycle; resources flow; virtual water; input and output.



