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Subdivision of Blue Water and Green Water in the Virtual Water
Strategy

MA Yujun®, LI Xiaoyan?, XU Lin?, WANG Wei% ZHANG Xiaoying?

1. State Key Laboratory of Earth Surface Processes and Resource Ecology; Beijing Normal University, Betjing 100875, China
2. College of Resources Science and Technology, Beijing Normal University, Beijing 100875, China

Abstract As an important basis for the rational allocation of regional water resources in wider fields, it is necessary to subdivide virtual
water resources into blue water and green water, and evaluate the water resource amounts saved through the virtual water strategy that can
be made available for other industries except agriculture and stockbreeding. This paper evaluates the blue water resource and the green
water resource in the virtual water strategy in Beijing, according to the subdivision model of blue water and green water. The results show
that within the virtual water resources consumed by main crops, in cases of taking into consideration of soil water storage and not taking
into consideration of soil water storage, the blue water resources consumed by main grains in Beijing are 6.21x10*m* and 6.29x10*m’ in
2007, respectively, both more than the green water resources consumed by main grains at the same time. The virtual water import and the
blue water import through grain trade are increased significantly since 1999, and the highest amount of the blue water import is 38.80%
10°m®, and the proportion of the blue water import through food trade in the corresponding real water resource is higher than 50% in
Beijing from 2001 to 2007, which indicates that the virtual water strategy has played an important part in solving the problem of water
scarcity in Beijing during the past several years, and the subdivision of the blue water and the green water in the virtual water strategy can
provide some helpful insight for the rational allocation of regional water resources in wider fields.
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Fig. 1 Virtual water contents of main grains with the absolute
satisfaction of crop water requirements in Beijing
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Table 1 Virtual water amount consumed by main grains with the absolute satisfaction of crop water
requirements in Beijing (10%m?)

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
960 1062 1035 10.82 10.32 948  10.12 9.21 1046  10.16 8.47 9.16 1030 10.03
4.27 3.98 3.15 3.58 3.46 3.18 299 2.85 2.68 2.84 2.53 253 2.42 2.05
8.69 9.59 9.50 9.47 9.62 8.84 9.94 9.95 9.51 9.76 9.12 9.65 9.83  10.38
0.51 0.49 0.39 0.41 0.45 0.52 0.52 0.46 0.42 0.39 0.36 0.37 0.35 0.38
0.25 0.27 0.32 0.30 0.26 0.28 0.34 042 0.34 042 0.34 0.31 0.27 0.39
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
9.46 10.08 10.12 9.27 845 8.70 7.00 4.03 2.68 1.79 2.29 3.05 3.38 2.29
1.68 .77 1.70 1.86 142 1.62 1.16 0.57 0.37 0.13 0.06 0.06 0.06 0.04
10.02 8.92 8.89 9.79 8.51 9.05 6.72 4.75 3.92 3.41 4.28 5.62 5.89 6.43
0.36 0.29 0.26 0.30 0.25 0.29 0.36 0.33 0.33 0.30 0.20 0.19 0.21 0.24
0.51 0.38 0.27 0.32 0.30 0.34 0.76 0.67 0.49 0.54 0.44 0.36 0.37 0.29
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Fig. 3 Green water and blue water consumed by main grains with the consideration of soil water storage in Beijing
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Fig. 4 Green water and blue water consumed by main grains without the consideration of soil water storage in Beijing
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Table 2 Comparison of real water and blue water consumed by main grains with 100% satisfaction in Beijing

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

10%m° 2465 1200  19.02  24.17 10.94 828 2576 15.56 2596 10.61
10°%m’ 2121 1398 2171  23.68 15.18 1492 3658 28.93 3026 16.40
/10°m? 2199 2442 2174 227 19.94 2035 20.93 19.33 1895 18.12
. 1120  16.95 8.12 6.66 1441 1544 839 1320 1048 16.05
1495 1774 1174 1206 1629  16.66 13.65 14.73 1424 16.31
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
/10°m? 17.83 5.16 6.34 7.78 525 606 816 758 667 7.60
/10%m’ 2921  12.81  15.18 1570 1469 1479 1654 1846 1540 16.21
/10%m* 1739 1845  16.49 174 1545 13.8 135 13.22 1278 1244
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Fig. 5 Virtual water import and blue water import through grain trade with the consideration of soil water storage in Beijing
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Fig. 6 Virtual water import and blue water import through food trade with the consideration
of soil water storage in Beijing
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