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Abstract: The product water footprint ( WF) is defined as the direct and indirect consumption of water
resources in the process of product production. The complete water consumption of agricultural products
includes the direct water consumption of crops in the field and the indirect consumption of relevant inputs
in the crop production supply-chain. However, previous studies on the WF of agricultural products only
focused on the direct water consumption in the field. Here, within the framework of WF standard
quantification and life cycle method, a quantitative framework for the supply-chain based water footprint
( SWF) of agricultural products production that indicated both indirect and direct water consumption
along the raw material-4to-product chain at an intra-national level was proposed. Then, the SWFs of wheat
and its processed products ( wheat flour and wheat bran) in mainland China’s provinces in 2016 was
quantified. Results showed that the national average SWF of wheat production was 4 869 m’/t, and the
indirect WF related to means of production accounted for 6% of the total SWF of wheat. The SWFs of
wheat flour and wheat bran production were 3 781 m’/t and 11 037 m’/t, respectively. There was
significant spatial heterogeneity in the intensity and composition of the SWF of wheat and derived products
production, and the contribution of the indirect blue WF of Fujian wheat to the total blue WF reached
25% . The results can provide a scientific basis for comprehensively analyzing the internal relationship
between agricultural and industrial water input among regions and for formulating reasonable water
resources allocation scheme and implementing the stratagem of ‘deciding production by water”.
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Fig.1 System boundary for quantifying supply-chain based

water footprint of wheat and derived products production
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Fig.2  System boundary for water footprint of industrial products production in crop production supply-chain
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Tab.1 Inventory and data sources of material consumption related to production of industrial products
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Fig.3 Spatial distributions of supply-chain based water footprint of wheat production
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Fig.5 Spatial distributions of supply-chain based water footprint of wheat flour and wheat bran production
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FARHIX FeM 0.5 858 0.5 0 1.9 2504 1.6 0
PN 0.7 543 2.4 0 1.9 1586 7.1 0
i 0.7 372 4.5 0 1.0 1085 13.3 0

A =5k, SR 5 a5 At Ak

ARTCrp R E INAE AR PR S Bk R KO T 43 5 A
446 666 .3 756 m* /t, 5 MEKONNEN Z£® fiff 45 rj1 [
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LK 55 ( 830 m* /t) A EL  ARBIFSE /N s K
B AR, X F2 R i T A R RO Y 22 5
Z RO 58 3% B A [R] X 8K 378 4 T (B 7 K B
] 71 b 4 2 R R 3 o FE AR T RO BIF ST I Bt
HLARSCHFTE I 35 K L 3 75 T ZHANG 454
TR P E 2011 4F/NAZ K L 38 ( 239 m /v) Fiigt
KL (392 m* /1) X FABEFEIA T =1L &R
G FAK RHRFZETLEMF LR 2y
BB IR AAE N 0 A = B Rk ] 2K R ilb o BB 4h,
AHFFE IR K 305 38 85 T MEKONNEN 26 57 45 iy
fEHHE (315 m* /t) , X EEIAEE T O & kR
BEOK A, A SCH T A 77 0 RE A A iy S
39938 5 o B 1 ) B2 7K 35 Y, MEKONNEN 2% 11

)

2 P RN it P Ao 2 v 3 B VS e . QAR SC Y I
YR B R ACVFIRE R BRI Z 2R H T8
FAR R (0. 8 mg/L) | 1if MEKONNEN 45
10 mg/L,

HRIE
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V5 R R A R BE DR /N A e A i
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SPRINF AR R Jy 4 869 m’ /e, Hor, Az BT RL
A TIE A L T o5 HE R 6% 5 THI A FIIAE ok A 7 7K AL 38
SRR 3781 m' /e Fl 11037 m’ /o /NAE K HA 2
T i A 7 KRR 8 RN R A 2 2 [ S ot
P R /N A2 A 7 B 4 i K R T o EE AT IR 25% .
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