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Estimate of Blue and Green Water Footprint of Crop Production and
Analysis of Its Influencing Factors in Shanxi Province

FENG Bianbian, LIU Xiaofang, ZHAO Yonggang, LI Ke
(College of Life Sciences, Shanxi Normal University, Linfen, Shanxi 041000, China)

Abstract: The green and blue water footprint (WFP) of major grain crops was quantified in 11 cities of Shanxi
Province in the period 2005—2014 based on the theory of WFP. The spatiotemporal variations and influen-
cing factors of the WFP were analyzed using meteorological and agricultural data. The results showed that
the WFEP of crop production declined in different regions of Shanxi Province over the past decade. The blue
WFP decreased significantly compared with green WFP. The blue WFP of integrated crop production in
Shanxi decreased from 1. 11 m®/kg in 2005 to 0. 64 m’/kg in 2014. There were the marked differences in the
WFP among various crops, and the blue and green WFP of soybean ranked the highest, which were 2. 74
m’/kg and 2. 11 m®/kg, respectively. The former was 6.5 times of the blue WFP of corn, and the latter was
5.1 times of the green WFP of wheat. From the perspective of WFP composition, the proportion of green
WEP in the south of Shanxi Province was higher than that in the north. The average proportion of green
WFP in the total water consumption was 46%, showing great potential for improving green water use
efficiency in this province. Generally, both the blue and green WFP of crops fluctuated with the downward
trend from north to south in all 11 cities. Higher levels of WFP were observed in the Datong City and
Lvliang. Path analysis showed that climate factors such as sunshine, temperature, and rainfall were the top
three factors influencing the WFP of crops. In Shanxi Province, the spatiotemporal variations in the WFP of
crop production were due to the spatiotemporal differences in climate conditions, while the input of agricul-
tural production had less influence.

Keywords: water footprint; blue water; green water; grain crop; water use efficiency; Shanxi Province
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TR 56 %0, 5 At 1 X Hb T 7T 45 400 3 K 3 € 451 B
AR T H A DX, VR K 2 90 2H A AR )R] 2 5 (3
(E D, B KT A K 2 i 20 BB A F AL Y 2 [H]
Gy EFETEFE S LU K S L N I AE S 550 AN
560, TR GRKIHFEIEATE T KR b
A W0/ o A R e R A T R K B K TR T
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71 XD SEREVEY R 7K R i B TR C 40 AT

K1 2005—2014 £ LAE 11 THREEDEFTIEKE L F

X 4 EK O OME AT BR kE SEE
yN Gl 0. 62 — 0.56  0.60  0.66  0.66
HM T 0.58 0.69  0.46  0.48  0.57  0.57
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Prep AR A PR B BT ORI 3 A S
B BRI A AL PR 54 50K RS A B B A OG .

CIUNITINC L ¥/ GES USRS E il S PSS
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W KR Rk T o/ R/ AHXF A/ 2y &/ RPLEB T/
mm (mes ) WE/ % h K/ C 10" kg 10" kW
WFP  —0.378" " 0.137 —0.297"" 0.445" " —0.369" " —0.223" —0.247""
LZA&EY WFEP,  —0.002 —0.014 —0.286"" 0.341"" —0.430"" —0.4477"  —0.470""
WEFP, —o0.512"" 0.191" —0.236" 0.412" " —0.255"" —0.057 —0.074
WFP  —0.442"" 0. 059 —0.520"" 0.556" " —0.630"" —0.434""  —0.502" "
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f=3 WFP, —0.376"" 0. 057 —0.155 0.137 —0.027 0.011 —0.055
WFP, —0.387"" 0.027 —0.135 0.201" —0.058 —0.034 —0.076
WFP  —0.158 0. 007 0. 064 —0.032 0.038 0.016 —0.094
BF WFP, —0.070 0.018 0.116 —0.107 0.079 0. 053 —0.052
WEFP,  —.0215" —0.004 0.015 0.031 0.001 —0.016 —0.120
WEFP  —0.384"" 0.073 0. 041 0.08 0.028 —0.073 —0.155
PN WFP, —0.290"" 0.128 0.114 —0.006 0. 060 —0.043 —0.137
WEFP, —0.382"" 0.036 0.013 0.108 0.017 —0.078 —0. 151
WEFP  —0.237" 0.016 —0.001 0.003 —0.029 —0.081 —0.160
A% WFP, —0.110 0. 044 0. 051 —0.066 0.001 —0.046 —0.114
WFP, —0.282"" —0.003 —0.033 0. 045 —0.043 —0.092 —0.166

W RN B (p<<0.05),

B £ M 2R 77 K AL T 5 A5 5 i TR R kAT O A
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X7 —0. 047 —0.058 0.002 —0.025 —0.150 —0.045 —0.039 —0.362
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FAF A AR S Hofb i XA K22 7 AR T %
TR v 8t DX A 4% /N 22 5 38 IS el DX o R /N
B WIRTE  BEK 25 S g, A 7= B o i /N
It s KAy A AR

LU PG 28 Al Az 7 FH 7K 2R AE DX 38 ] AR 9 ] 25
S50 DX K EE A PR e e b R RS O AR A TR
INFZ B KR L AR . A A 7 SRR R T KR T
R T o A B 2 K R SR 70O SR 3, HL AT A IR A L 45
AR, SR A 2 5 Bk A 25 2R G0 RN FR A0 R B 4
5 T ELAT B T R I a0 B A W K S A R X
T HA BT X351 4 A 7= 2o AR v KOS VR R 2 A s
K G5 ¥y AT B S, KR SR A RN R G &R
Y] R b DX AR L B K TR X T X
KR 0 EE A N 1 BRI . ) A b B K R RT T
M BB B 9 K TR 4FSF B B K il 384 mm, 1 Ay
PN Hb X AF S 2 B K R 29 R 433 mm, [ KR X 2
VIRA B ) T o 1 = RN i B < e S [N v
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