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Water Footprint Accounting and Evaluation for Wheat Production
in Yellow River Basin
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Abstract; In order to accurately evaluate the dynamic changes and distribution in water consumption
quantity and efficiency of crop production at different spatial and temporal scales in a region, the
AquaCrop model was applied at 5' spatial resolution to estimate the blue and green water footprints
(WFs) of wheat production in three typical hydrological typical years in Yellow River Basin ( YRB).
Irrigated and rainfed wheat were identified. Results showed that the annual average total WF and per-
unit-product WF of wheat in YRB were 2.19 x 10" m’ and 1.22 m’/kg, respectively. Blue WF
accounted for 65% of the per-unit-product WF of wheat. The wheat WF was decreased from the upper
reach to the lower reach in YRB. Traditional surface irrigation dominated the total blue WF and total
green WE of wheat by occupying 92% and 50% of basin’s total amount, respectively. The WF under
irrigated condition was 1.40 m’/kg, which was higher than that under rain-fed condition of 1. 12 m’/kg.
The WF of wheat production in YRB was affected by irrigation methods. The basin average WF under
micro irrigation was only 1. 67 m’/kg, while that of sprinkler irrigation was up to 2. 07 m’/kg. The result
indicated that the effects of different water supply and irrigation methods on large-scale WF accounting

can not be ignored. The quantification and evaluation of crop WF distinguishing different water supply
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and irrigation methods could be an important foundation for efficient utilization of agricultural water

resources. The results can provide reference for WF accounting and regional agricultural water saving

strategy formulated for different temporal and spatial scales.

Key words; water footprint of wheat production; irrigation techniques; spatial distribution; high-efficient

water usage in agriculture
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Tab.2 Harvested area of wheat and occupations by irrigation methods in Yellow River Basin

ARy h X 6 Al I L/ hm TEWE S L/ % 44 55 30 T 9 1T AR/ hm TR T B/ hm W JHE i AL/ hm®
i 8.3570 x 10° 71 5.4350 x10° 7.2 4.49 x10*
2005 (k7K 4F) o i 2.4815 x10° 62 1.414 8 x 10° 20.5 9.09 x 10*
T Ut 1.069 6 x 10° 81 8.3600 x 10° 5.0 2.49 x 10*
i 8.1730 x 10° 72 5.3250 x10° 7.8 4.87 x 10*
2009 ( FIK4E) i 2.4429 x10° 62 1.4129 x10° 21.2 8.03 x 10*
TiF 1.146 7 x 10° 80 8.8330 x10° 5.9 2.49 x 10*
i 7.2740 x10° 74 4.4390 x10° 47.8 4.33 x10*
2013 (SFIKAE) i 2.3130 x 10° 62 1.356 8 x 10° 30.0 4.48 x 10*
Tt 1.180 1 x10° 77 8. 6600 x 10° 11.1 2.64 x10*
i 7.9350 x 10° 72 5.066 0 x 10° 20.9 4.56 x10*
TR AR Sy o i 2.4125 x10° 62 1.394 8 x 10° 23.9 7.20 x 10*
T 1.1321 x10° 79 8.618 0 x 10° 7.3 2.54 x10*
yE W K B GUKG0E B 0K M
2 £ E £ WK B KB B KR
RS AT . & K i
2.1 EARE/ANEE T BKRIT Eﬁ
Pl 2 g S04 350 3 /N 2 2 72 KR wr o
. NI N N N 8 B
W BB/ 2 2 5 SR R AR R 2. 19 X =l o
N e . e = e
10" m”, 5 SR AF: [ AN [ 3 988 7 2K 9 Sk L 1) 2 A = i
= i
PR o e G T I 90 /K R84 U, g wop -
N P 72 KR T K LA K 92% €l b
50% . T BEZE T K RIS K o 0 SR E B 31 L
NN b
I il 2 kL 0
2% M 1% o 23 5T 3 ) O Ja g0 2 AR 4% g X/ 20054 (HiZKSE) 20094 (EK4E) 20134 (FAK4)

AR ROK R TE o A% R DX i N 22 AR R R OK R
BT Sy = R w5 | N O AR A e S =V B Y 1]
AN 1,16 x10° m®, (5 LB RE) 539% (3£ 3) .

B2 BUORLAR BRI A/ 22 AR 7 KO 530 A A
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Tab.3 Total water footprint of wheat production in different reaches in Yellow River Basin m
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Fig.3  Spatial distributions of water footprint in wheat production in Yellow River Basin
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Fig.4 Weight distribution of blue water footprint in total for wheat production in Yellow River Basin
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irrigation methods in typical years in Yellow River Basin

F4 EARESEFABERRAHRKARMERFRXAFRREFEH/NEZEFKETR
Tab.4 Water footprint of wheat production in different reaches of Yellow River Basin
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production under different irrigation methods
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