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Evaluation of grain production water footprint and influence of grain virtual water flow in the Yellow River Basin
//ZHAO Yong'?, HUANG Kejing’, GAO Xuerui’, AN Tingli’, HE Guohua', JIANG Shan' ( 1. Department of Water
Resources, China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. College of Water
Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China; 3. Institute of Soil and Water
Conservation, Northwest A&F University, Yangling 712100, China)

Abstract: To evaluate the sustainability of available water resources for grain production in the Yellow River Basin, the
theory of water footprint and virtual water was introduced to quantitatively analyze the water footprint of grain production and
virtual water flow pattern associated with grain trade in the Yellow River Basin and estimate future water footprint of grain
production in this area. The results showed that the total water footprint of grain production in the whole basin decreased
from 46. 0 billion m’ to 40. 2 billion m’ from 2011 to 2016, while water footprint per unit of grain production decreased from
1.20m’/kg t0 0. 93 m’ /kg. According to virtual water flow associated with grain trade , the full-caliber grain virtual water in
the Yellow River Basin decreased from 11.07 billion m® in 2011 to 5. 03 billion m’® in 2016, indicating a trend of grain
input, especially the input of rice. Virtual water flow of other grains except rice increased from 8.26 billion m’ to 19. 34
billion m® | indicating a trend of other grain output. By 2035, the total water footprint of grain production is expected to be
48.19 billion m’ to 51. 87 billion m® under different climatic scenarios. The green water footprint is expected to increase by
20% , while the increase of blue water footprint is insignificant. Therefore, it is concluded that the increase of grain output
will aggregate the water resources stress in the Yellow River Basin, while the growth of irrigation water demand may slow
down.
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Fig.2 Changing trends of water footprints in

different provinces
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Fig.3 Changing trends of grain trade patterns
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Table 1 Estimated temperature, precipitation and crop water demands under

different climate scenarios in the Yellow River Basin

. TR, MOk RREEK i K/ mm A BLE ) (/b )
C mm 8/mm I ok CES I ok w%
2016 4= 10. 30 479.07 226.9 610 550 520 3525 2925 2625
2035 4E(RCP2.6) 10. 72 485.72 249.2 623 561 530 3735 3120 2805
2035 4F(RCP4.5) 10. 90 496. 87 272.9 630 565 535 3570 2925 2625
2035 4£(RCP8.5) 11.20 510. 67 301.8 637 572 540 3345 2700 2385
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Table 3 Estimated grain production water footprints under

different climate scenarios in the Yellow River Basin

TR REWSE

£ figk WA 4 =

11; Y . VLDJJ(/@3 ‘iﬂ(Ew ‘ 7J<E3

% 5% 57 5 hm? /A m’ /AL m? /42 m
RCP2. 6 576.6 561.8 198.2 283.7 481.9
RCP4. 5 576.6 561.8 187.8 310.7 498. 5
RCPS8. 5 576. 6 561.8 175.1 343.6 518.7
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