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Abstract: [ Objective ] The spatiotemporal pattern evolution and driving factors of agricultural grey water
footprint efficiency were explored in order to provide a scientific reference for promoting agricultural water
conservation and comprehensive water pollution control, and high-quality agricultural development in the
Yellow River Basin. [ Methods | A grey water footprint model, the Theil index, and the log-average Dietscher
index were used to estimate the efficiency of agricultural grey water footprint for nine provinces in the Yellow
River basin from 2000 to 2021, and the spatial-temporal evolution pattern and driving factors were discussed.
[Results] @ The agricultural grey water footprint efficiency during 2000—2021 in the Yellow River basin

showed an overall upward trend over time, with an average annual efficiency of 0.235 8 yuan/m®. Inner
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Mongolia had the highest efficiency (0.467 0 yuan/m®), and Qinghai had the lowest efficiency (0.026 3 yuan/m?).
@ The annual average contribution rate of the regional gap in agricultural grey water footprint efficiency was
80.11% s and the annual contribution rate of the upstream gap was 75% , which was the main reason for the
large gap in agricultural grey water footprint efficiency in the Yellow River basin. @ The total effect of
agricultural grey water footprint efficiency was 0.202 4 yuan/m’, and the cultivated land resource effect and
agricultural environment effect were the main factors in promoting and inhibiting the agricultural grey water
footprint efficiency, with contribution values of 0.442 7 yuan/m® and — 0.440 6 yuan/m?®, respectively.
@ The driving effect of agricultural grey water footprint efficiency in the Yellow River basin can be divided
into four models. Different models have different ways of improving agricultural grey water footprint
efficiency in different regions. [ Conclusion] The nine provinces in the Yellow River basin should adopt
different development strategies according to local conditions, optimize the agricultural structure, reduce the
intensive use of fertilizers and pesticides, strengthen agricultural water management, and improve
agricultural grey water footprint efficiency.

Keywords: agricultural grey water footprint; grey water footprint efficiency; Theil index; driving factors; the

Yellow River basin
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Fig.1 Geographical location of Yellow River basin
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Fig.2 Agricultural grey water footprint efficiency in
Yellow River basin from 2000 to 2021
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Table 1 Regional differences of agricultural grey water footprint efficiency in Yellow River basin from 2000 to 2021
P k2 X 2 8] 22 R L X PN AR 22 R ;L()ﬁﬂﬁlz ;F'()ﬁﬂﬂlz IT{)&?ﬂEIX
B (s TR/ Y Kol Tk Y SRR/ % TR/ % G )
2000 0.091 0.032 34.71 0.060 65.29 59.87 1.78 3.64
2001 0.091 0.024 26.42 0.067 73.58 67.57 3.17 2.84
2002 0.105 0.055 51.96 0.051 48.04 45.23 1.12 1.70
2003 0.177 0.002 1.17 0.174 98.83 96.78 0.45 1.60
2004 0.161 0.004 2.28 0.158 97.72 96.38 0.17 1.17
2005 0.170 0.004 2.18 0.166 97.82 95.57 1.53 0.71
2006 0.165 0.034 20.51 0.131 79.49 77.24 1.33 0.93
2007 0.161 0.034 20.95 0.127 79.05 78.70 0.28 0.07
2008 0.153 0.036 23.39 0.117 76.61 75.97 0.55 0.09
2009 0.154 0.036 23.34 0.118 76.66 75.73 0.77 0.16
2010 0.151 0.034 22.83 0.116 77.17 75.90 1.01 0.26
2011 0.166 0.042 25.07 0.125 74.93 73.49 1.43 0.00
2012 0.164 0.037 22.57 0.127 77.43 75.06 2.32 0.05
2013 0.170 0.034 20.16 0.136 79.84 76.90 2.91 0.03
2014 0.162 0.030 18.69 0.132 81.31 76.81 3.34 1.16
2015 0.160 0.032 19.95 0.128 80.05 73.32 5.04 1.70
2016 0.166 0.032 19.13 0.134 80.87 72.19 5.84 2.85
2017 0.166 0.026 15.91 0.140 84.09 73.95 7.12 3.02
2018 0.167 0.026 15.54 0.141 84.46 75.04 6.85 2.57
2019 0.171 0.028 16.43 0.143 83.57 72.17 8.75 2.65
2020 0.187 0.033 17.87 0.154 82.13 68.43 10.87 2.83
2021 0.186 0.031 16.41 0.156 83.59 67.69 13.46 2.44
¥ {H 0.157 0.029 19.89 0.127 80.11 75.00 3.64 1.48
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Table 2 Contribution value of driving effect of agricultural grey water footprint

efficiency in Yellow River basin from 2000 to 2021 10 276/ m?

X Fhy A 2 BERON ACAESRBERLN, KK RO, A SRR B BT IRALY. RN
2000—2003 1.90 1.24 —0.20 —1.43 0.19 1.70
2003—2006 0.42 0.73 3.17 —2.41 1.68 3.59
2006—2009 1.26 2.09 2.79 —4.72 2.63 4.05
T 2009—2012 0.97 0.74 1.58 —4.72 3.98 2.56
g 2012—2015 1.52 —1.39 2.61 —4.20 5.59 4.14
2015—2018 2.67 —1.91 0.71 —2.27 4.17 3.38
2018—2021 2.38 —1.70 —1.55 —24.32 26.02 0.83
2000—2021 11.13 —0.21 9.11 —44.06 44.27 20.24
2000—2003 4.62 1.45 —0.52 —1.04 —0.41 4.09
2003—2006 1.22 1.00 3.25 —3.14 2.14 4.47
2006—2009 0.53 2.81 1.87 —3.70 0.89 2.41
N 2009—2012 1.00 —1.26 2.54 —2.72 3.99 3.54
R IX 2012—2015 1.08 —2.16 0.51 —4.10 6.26 1.60
2015—2018 1.30 —2.02 2.66 —0.71 2.73 3.96
2018—2021 1.33 —1.53 —1.03 —3.00 4.53 0.30
2000—2021 12.28 1.19 8.09 —15.95 14.76 20.37
2000—2003 0.13 2.27 1.32 —0.68 —1.59 1.46
2003—2006 0.14 —8.39 12.06 7.13 1.26 12.20
2006—2009 2.76 18.76 3.40 —20.99 2.23 6.16
N 2009—2012 —1.46 8.87 7.90 —11.37 2.49 6.44
ERUEUES 2012—2015 2.70 —1.15 —0.68 —1.11 2.26 2.02
2015—2018 5.66 —2.21 —3.00 —0.98 3.18 2.66
2018—2021 1.02 —2.92 —3.45 —6.19 9.11 —2.43
2000—2021 7.55 12.15 20.95 —23.75 11.60 28.50
2000—2003 —0.37 0.18 —0.09 —1.91 1.73 —0.47
2003—2006 —0.12 2.41 2.06 —3.46 1.05 1.94
2006—2009 1.58 —1.03 3.69 —3.24 4.27 5.26
N 2009—2012 1.30 1.32 —0.10 —5.56 4.24 1.20
RS 2012—2015 1.79 0.57 5.07 —5.30 4.73 6.85
2015—2018 3.31 —1.88 —0.70 —4.99 6.87 2.61
2018—2021 3.68 0.23 —1.92 —0.68 0.45 1.75
2000—2021 9.24 3.20 9.91 —26.81 23.61 19.15
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Table 3 Driving effect types of agricultural grey water footprint efficiency in Yellow River basin from 2000 to 2021

; e A el 8 5% 1k B i TRIK = H Ly PR O HiL 7 VR
%% X B X o iy oY o i
BN/ % BN/ % KA RN / %% BN/ % BN/ %
LK B3R BT B 30.10 37.54 69.90 —71.87 34.33
H i 108.41 —38.49 —8.41 —81.41 119.90
spl| 58.83 —20.72 41.17 —52.88 73.60
= IR B RN BT HR 59.99 —22.92 40.01 —56.88 79.80
e 64.66 49.91 35.34 —99.93 50.02
K 89.78 —22.68 10.22 —135.82 158.51
. vy 11.10 46.09 88.90 —103.83 57.73
sl N _ _ N .
aNE) 29.55 26.47 70.45 130.25 103.77
Y 9K 5 %4 ) AV TH 51.50 181.57 48.50 —380.53 198.96
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(1) 20002021 4 B ] Jii $ak 42 b K 7K J2 308 250 %
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