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Impact of China’s Staple Food Trade on Water Resources Pressure from the Perspective of Virtual Water
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Abstract
flow status and trend of virtual water associated with major grain trade were quantitatively analyzed.On this basis, the direction and degree of

The yield of major food crops and the virtual water consumption in production in China from 2009 to 2019 were estimated,and the

impact of major grain trade on water resource pressure in China were evaluated.The results showed that China’s grain yield and virtual water
consumption showed an upward trend during 2009-2019,and the scale of virtual water trade also significantly expanded,which had a allevia-
ting effect on China’s water resource pressure ,among which soybean virtual water trade had the greatest impact.Therefore, it is suggested that
food crop planting structure should be reasonably planned according to different water content per unit mass of food crops,and the scale and

structure of import and export should be determined after considering the influence of various factors.
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virtual water from 2009 to 2019
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Table 2 The virtual water volume associated with the import (a) and export (b) of food crops in 2009 Fm’

T EEAK B Import virtual water volume

T K B Export virtual water volume

0y

Year /INZE Wheat FK Corn JKF5 Rice K& Soybean /INAZ Wheat F 2k Corn JKAE Rice K& Soybean
2009 107.10 6.88 49.32 11 275.75 29.16 11.18 108.23 92.75
2010 146.37 135.02 53.43 14 522.00 32.99 11.18 84.94 42.40
2011 149.94 150.50 82.20 13 949.60 39.06 12.04 71.24 55.65
2012 440.30 448.06 324.69 15 470.70 34.02 22.36 38.36 84.80
2013 659.26 281.22 310.99 16 795.70 33.14 6.88 65.76 55.65
2014 357.00 223.60 353.46 18 921.00 20.47 1.72 57.54 55.65
2015 358.19 406.78 463.06 21 647.85 12.73 0.86 39.73 34.45
2016 405.79 272.62 487.72 22 236.15 13.42 3.50 65.76 34.45
2017 525.98 243.38 552.11 25 315.45 21.75 7.39 164.40 29.15
2018 368.90 302.72 421.96 23 330.60 33.97 1.05 286.33 34.45
2019 415.31 411.94 349.35 23 455.15 37.27 2.25 376.75 29.15

At Net import

B 3o Import MM %9 Export

AR A 485K
Normalized pressure index (/)

02009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

4 Year
2 2009—2019 F4EFER B IEM R BIK TR B AX K ZIRE S
Fig.2 Relative water pressure associated with virtual water flow
of food crops from 2009 to 2019
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Table 3 Degree of water resources pressure on import and export of

food crops from 2009 to 2019
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Table 4 Effect of China’s food crop virtual water import on water re-

source pressure from 2009 to 2019 %

40 g Tk K K

Year Wheat Corn Rice Soybean
2009 0.78 0.05 0.18 223.41
2010 1.06 0.82 0.20 292.77
2011 1.06 0.83 0.30 282.51
2012 3.02 2.27 1.15 347.38
2013 4.48 1.32 1.10 410.92
2014 2.34 1.04 1.23 456.38
2015 2.27 1.78 1.59 540.10
2016 2.56 1.20 1.69 508.33
2017 3.29 1.09 1.89 518.73
2018 2.36 1.37 1.45 458.47
2019 2.61 1.84 1.22 415.17
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BRAARFELE 0.28% A1 0.12% LR .
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I AE 2013 AELUG R ORREAE 4~5 £, /NEE LR KGR H
FEADLK A, 5 1 11 R SR R i AR — 8. KRRt 11
JE ALK A 5 Wi 55 1R SDLK G R W A L 32 B AR R R B
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Fig.3 Effect of China’s food crop virtual water export on water
resource pressure from 2009 to 2019
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Table 5 Effect of China’s food crop virtual water net import on water

resource pressure from 2009 to 2019 %
GO NE BN IKAE RE St
Year Wheat Corn Rice Soybean Total
2009 0.57 -0.03 -0.22 221.57 18.48
2010 0.82 0.75 -0.12 291.91 23.61
2011 0.79 0.76 0.04 281.38 21.77
2012 2.79 2.16 1.01 345.47 24.61
2013 4.26 1.28 0.87 409.56 26.14
2014 2.21 1.03 1.03 455.03 28.33
2015 2.19 1.78 1.46 539.24 31.81
2016 2.48 1.19 1.46 507.54 32.42
2017 3.16 1.06 1.33 518.14 36.55
2018 2.14 1.36 0.47 457.79 33.47
2019 2.38 1.83 -0.10 414.65 33.27
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