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Research on the Virtual Water Composition and Virtual Water Trade for
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Abstract: Based on the irrigation norm of typical district and county, and revised by the isoline map of Chinese crops water demand, the
change of crops program was analyzed as well as the agricultural water use and its GDP benefits. Then the virtual water was calculated for
years. At last; the input-output method was used to calculate the trade of virtual water in Beijing. As the results; the virtual water for cereal
crops has been decreasing in Beijing, from 1.832x 10’ m’ in 1990 to 4.283 x 10° m’ in 2004. Otherwise the virtual water for technical crops
has been increasing, which is from 9.06 x 10° m’ in 1990 to 1.492 x 10’ m’ in 2004. On the whole, the virtual water for crops has been
decreasing in Beijing. From the angle of primary products Beijing is a virtual water importing area. Virtual water importing of annual average is
2.37x10° m’, which is about 5.93% of the total water of Beijing. Virtual water has been an important supplement of local real water of
Beijing.
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Table 1 Status of Beijing’s agriculture in China/%

P e ARAED AR &7 4 [ HE R SR b R e [ R

Yy Liitki2 TR} B TR M HRAE ik B TR
1980 0.451 0.471 0.043 0.348 1.619 0.811 0.585 0.035 0.402 1.085 3.672
1985 0.430 0.470 0.099 0.173 1.142 0.964 0.580 0.105 0.249 0.805 3.734
1990 0.398 0.427 0.061 0.110 1.112 0.833 0.586 0.077 0.192 0.938 3.289
1991 0.395 0.430 0.059 0.106 1.120 0.694 0.633 0.060 0.201 1.075 3.158
1992 0.393 0.432 0.067 0.107 1.067 0.515 0.625 0.107 0.207 1.044 2.845
1993 0.382 0.412 0.082 0.113 0.961 0.480 0.622 0.114 0.210 0.956 2.105
1994 0.372 0.393 0.074 0.103 1.023 0.519 0.621 0.086 0.191 0.898 2.619
1995 0.369 0.394 0.061 0.090 0.955 0.474 0.557 0.055 0.146 0.715 2.063
1996 0.353 0.379 0.057 0.085 0.832 0.399 0.471 0.060 0.133 0.646 1.703
1997 0.348 0.376 0.049 0.081 0.787 0.353 0.481 0.049 0.127 0.782 1.665
1998 0.344 0.371 0.047 0.075 0.734 0.336 0.467 0.040 0.123 0.783 1.162
1999 0.337 0.362 0.051 0.075 0.701 0.306 0.395 0.049 0.106 0.828 1.123
2000 0.337 0.284 0.040 0.100 0.708 0.396 0.312 0.035 0.129 0.914 1.308
2001 0.334 0.282 0.040 0.095 0.703 0.375 0.321 0.038 0.108 0.921 1.208
2002 0.329 0.280 0.041 0.083 0.712 0.353 0.306 0.034 0.117 0.876 1.119
2003 0.330 0.281 0.038 0.086 0.697 0.316 0.302 0.032 0.121 0.848 1.123
2004 0.325 0.272 0.036 0.072 0.634 0.307 0.295 0.030 0.110 0.857 1.082
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Fig.1 Proportion of agricultural water use to

the total water use in Beijing from 1990 to 2004
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Fig.2  Agricultural water use in Beijing
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Fig.3 Benefits of agricultural water use in Beijing
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Table 2 Water demand for crops and effective rainfall in procreation periods in Beijing

— AW A /mm FE W A A/ mm
TE4 TR /ﬁ " % I % T
mm

50% 75% 50% 75% 50% 75% 50% 75%
i 720 335.4 299.2 335.3 317.5 384.6 420.8 384.7 402.5
EUY 400 103.1 100.6 126.9 80 296.9 299.4 273.1 320.0
HEX 360 279.8 241.8 350.9 265 80.2 118.2 9.1 95.0
7 R = 1050 371.3 352.6 391.9 354.8 678.7 697.4 658.1 695.2
ZVEY) 550 395.3 337.5 365.5 344.5 154.7 212.5 184.5 205.5
5 b I 340 126.7 85.0 108.6 2.6 213.3 255.0 231.4 247.4
P 580 395.3 337.5 365.5 344.5 184.7 242.5 214.5 235.5
Hetew 520 395.3 337.5 365.5 344.5 124.7 182.5 154.5 175.5
Bt A 700 700.0 700.0 700.0 700.0
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Table 3 Water demand for crops in Beijing

e KK KN BN BKD K iria i B 76 I
A H W K B /mm 720 400 360 520 550 550 550 1050 340
i 5 AR /m® e hm =2 7 200 4000 3 600 5200 5500 5500 5500 10 500 3 400

1) 44 KT Jy 2 2 v A AR 4TS

WA 3 S 1990 ~ 2004 AF Jb 5T 3= BUR 7 5 F
FITHIAR B = (R 8 v B0a , SR 2 RO AR 55
S FAVED BT b R UK B AR IR Al b, w3 5
TEV BB RUK & &, THES RS TR 4.

FH 4 w40, 2o ALK 5 B A K A IR A
INFE CRRRIRK, T 8 2« K SRR AR UK
TR L TF, 75 I 22K R A8 (10 R K B 5
ALRFFAAL

AR VEY R UK S AR FE rp, B 2K
PR E AR KSR, KK /N Z2 R TEOK R K B &

A REAHF K 4), 2T B3R CE 1999 4 LL
AT SEE AL FE LB T 22 (10 R BE 7K T 5 1999 41 DL BRAR
TNBED L E T COROK BRI AR AR £ A A ) L)
AN BT LA, N2 R0 K I R LK R i 5 KA T,
PRI R P2 A K. o RO R 07K R R H 1999 4R 11
1.379 x 10° m® #k/NE1 2004 4149 0.115 x 10° m?, N2
REFLK T 1999 11 6.722 x 10° m? ¥/ 2] 2004
A 1.400 x 10° m*, B K 1999 (1) 7.132 x 10°
m’ ik /N B 2004 4F 11 2.501 x 10° w®, 2> k> T
91.62%78.76% ~ 62.14% » 1% 55 It 5T 4F K R M



12 4 FAHGEE AL nUR MY R UK 85 )25 b & 52 S5 2881

a4 BERFRHEEBKZE x 103/’

Table 4 Total virtual water for various crops x 10%/m’

1990 1992 1994 1996 1998 2000 2002 2004
F4

A Kok N Tk 2k K& Liiipea ek [ i)
1990 2.466 7.420 8.053 0.379 0.644 0.186 0.608 7.402 0.200
1991 2.486 7.59 8.031 0.365 0.543 0.213 0.619 7.693 0.173
1992 2.278 7.671 8.047 0.342 0.471 0.252 0.642 7.871 0.162
1993 1.908 7.108 7.855 0.343 0.628 0.226 0.636 8.209 0.176
1994 1.659 6.544 7.419 0.317 0.821 0.225 0.639 9.106 0.190
1995 1.678 6.874 7.480 0.287 0.692 0.183 0.615 9.543 0.174
1996 1.661 6.838 7.482 0.268 0.506 0.150 0.563 10.571 0.144
1997 1.668 6.851 7.426 0.271 0.512 0.119 0.522 9.328 0.152
1998 1.399 6.846 7.478 0.258 0.563 0.116 0.508 9.469 0.174
1999 1.379 6.722 7.132 0.272 0.571 0.102 0.542 9.819 0.171
2000 1.013 4.867 4.889 0.314 1.213 0.087 0.705 11.321 0.240
2001 0.492 2.903 3.602 0.304 1.102 0.162 0.729 12.591 0.289
2002 0.322 1.895 3.141 0.320 0.855 0.171 0.840 12.818 0.269
2003 0.116 1.432 2.707 0.283 0.904 0.175 0.733 12.210 0.266
2004 0.115 1.400 2.501 0.267 0.923 0.181 0.851 12,710 0.256
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Fig.4  Virtual water for food crops in Beijing from 1990 to 2004
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Table 5 Total virtual water for food crop and technical crop in Beijing from 1990 to 2004 x 10®/m®
Bz 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
WEEYEBEPUKEE  18.475 18.339 17.214 15.939 16.319 16.248 16.217 15.981 15.504 11.082 7.301 5.678 4.538 4.283
ZVAEY BB RIK & 9.243 9.398 9.875 10.982 11.207 11.936 8.965 10.829 11.206 13.567 14.873 14.953 14.288 14.921
TEW) BB IK & & 27.718 27.737 27.089 26.921 27.526 28.184 25.182 26.81 26.71 24.649 22.174 20.631 18.826 19.204
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Fig.6  Changes of virtual water for crops in Beijing from 1990 to 2004
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Table 6  Virtual water trade for primary products in Beijing x 10%/m®
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