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Assessment Tool: GEPIC

Liu et al., 2007 Agr Syst
Liu, 2009 Envron Modell Softw

• Flexible scale
• High resolutionTool

Virtual water content: Global

Liu, 2009 Envron Modell SoftwGlobal
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Virtual water content: Global

Liu, 2009 Envron Modell SoftwGlobal

Assessment of virtual water content: Global

Twenty-two major crops: wheat, maize, rice, barley, rye, millet, sorghum, 
soybean, sunflower, potatoes, cassava, sugar cane, sugar beets, oil palm, 
rapeseed, groundnuts, cotton, pulses, coffee, fruits, vege, grassland
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Assessment of consumptive water use

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Liu and Yang, 2010 Journal of HydrologyGlobal

Consumptive water use vs. Virtual water trade

Liu and Yang, 2010 Journal of HydrologyGlobal
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Consumptive water use vs. Virtual water trade

Liu et al., 2009 Water Resources ResearchGlobal

Consumptive water use vs. Virtual water trade

Liu et al., 2009 Water Resources ResearchGlobal
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Water ResourcesVirtual water assessment: national (China)

National

• Huang-Huai-Hai River Basins
- 1/3 of China’s population; 35% of industrial output
- 40% of cultivated land; 50% of national grain production
- but only 7.6% of the nation's water resources
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Virtual water flow in China

Source: Liu et al., 2007. Water Int.National
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Source: Liu et al., 2008. Nature

Virtual water flow in China

National

Water ResourcesVirtual water assessment: regional (China)

1313

14 9

Virtual water flows: billion m3

Regional Source: Adopted from Ma et al. 2006
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Water Resources
Virtual water assessment: regional (China)

Virtual water flows: billion m3

13
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Virtual water flows: billion m3

Source: Adopted from Ma et al. 2006Regional

Water Resources
Virtual water assessment: regional (China)
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Virtual water flows: billion m3

Source: Adopted from Ma et al. 2006Regional
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Virtual Water Transfer
North to South : 52 billion m3 yr-1

Huang-huai-hai → Southeast        13
Huang-huai-hai →South-central   13

Northeast → Southeast        13
Northeast →South-central   13

Real Water Transfer
South to North: 43 billion m3 yr-1

South to North Water Transfer 
Project, SNWTP
East Route of SNWTP 15
Middle Route of SNWTP 13
West Route of SNWTP 15

billion m3yr-1

billion m3 yr-1

Regional
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billion m3 yr-1

If a virtual-water strategy had 
been taken into account in a 
feasibility study, the decision 
to invest half-a-billion euros in 
the transfer scheme might 
have been different. 

Source: Liu et al., 2008. Nature

Regional
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Virtual Water Assessment: Municipal (Beijing)
Beijing
– Capital of China
– Political, educational, and culture center
– Population: 17.55 million (2009)
– Urban population: 14.92 million
– Population density: 1069 persons/km2

– GDP: 1187 billion Yuan (175 billion US$)

A city short of water
• Per capita water resources: 

~ 150 m3/cap/yr (1999-2007)
• Absolute water scarcity: <<< 1000 m3/cap/yr

Municipal

Water Footprint and Virtual Water:Beijing

Municipal
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Concluding Remarks

Municipal

A GEPIC model has been developed and it enables virtual water 
assessments at different levels;

Global: virtual water import/export is influenced not only by 
consumptive water use, but also by income levels

National: China has unconsciously using virtual water strategy to 
alleviate water scarcity problems

Regional: Virtual water flows move from water-poor regions to 
water-rich regions, indicating that it is necessary to re-consider 
China’s future water management 

Municipal: Beijing is relying more heavily on virtual water imports to 
alleviate local water scarcity. Policies should be explicitly formulated 
to emphasize the important role of virtual water

Contact: Junguo Liu
water21water@yahoo.com

Welcome to China!
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Water ResourcesVirtual water assessment: national (China)

National


