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Decomposition of influencing factors of agricultural virtual water consumption and its spatial and
temporal differences: A case study of five provinces (autonomous regions) in northwest China
GUAN Chiming' ,ZHANG Yangyang' , SHI Changfeng®

(1. School of Economics and Management , Southeast University . Nanjing 211189, China;

2. Hohai University College of Management and Economics ,Changzhou 213022 ,China)
Abstract ;: The Logarithrnic Mean Divisin Index(LMDI) index decomposition model are used to divide the driving factors of agri-
cultural virtual water content change into structural, intensity, economic and demand effects in the five northwest provinces(au-
tonomous regions)from the 11th Five-Year plan and 12th Five-Year plan to explore their contributions and its spatial-temporal
differences. The research results show that: the agricultural virtual water content in the product structure distribution, livestock
products™>the three major staples™>commercial crops. From the perspective of time,from 2006 to 2015, the agricultural virtual
water content in the whole region showed a trend of rising-falling-rising. The economic effects and intensity effects were the
main promoting and inhibitory factors of the virtual water content change. In general, Economic effect™intensity effect’>struc-

tural effect™>demand effect, respectively. During the 11th Five-Year Plan period, the change of virtual water content in the re-
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gion was mainly affected by regional economic growth. During the 12th Five-Year Plan period,agricultural production structure

the adjustment has gradually inhibited the growth of virtual water content. From a spatial perspective, the inter-provincial differ-

ence in the total effect of the change in virtual water content is significant in the five provinces(autonomous regions) from 2006

to 2015. Xinjiang has the strongest positive effect at 1. 942 6 X 10! m®, followed by Ningxia, Qinghai, and Shaanxi. Negative

effects in Gansu is strongest dropped by 9. 411X 10° m®. Based on this, suggestions from the aspects of improving agricultural

production technology, adjusting the production structure, compensating the water ecological environment to reduce the virtual

water content in agriculture,improving the utilization of water resources,and promoting the coordinated development of regional

economics and ecology.

Key words: agricultural virtual water; LMDI;driving effect; time and space difference
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Tab. 1 Unit mass VW quantity of major livestock
products in the five provinces of Northwest China
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Tab. 2 Total agricultural water use and proportion in the five northwestern provinces from 2006 to 2015

ey L Ll TH (L
O KRR DK KB DK KB DK KRR DK KRR DK/
f¢ m? % {2 m? % f m? % ¢ m? % f¢ m? %
2006 56. 80 67.55 67.55 94. 31 77.09 21.79 67.67 71.73 92. 40 469. 95
2007 55.51 68. 07 96. 05 78. 41 20. 47 65. 80 64.75 91. 20 476,77 92. 09
2008 57.70 67.52 96. 93 79. 34 22.37 65. 10 67.97 91. 63 486. 15 92. 04
2009 57.21 67.83 93.77 77.73 21. 61 75. 14 65. 26 90. 35 489. 39 92.18
2010 55, 47 66. 51 94. 28 77.39 23.19 75. 37 65. 05 89. 89 484. 64 90. 57
2011 56. 22 64. 06 93. 84 76. 36 23.48 75. 38 66. 12 89. 82 488. 41 93. 30
2012 58.19 66. 09 95. 10 77.27 22.48 82.01 61.41 88. 55 561. 75 95.19
2013 58. 06 65. 08 99. 23 81. 34 22.77 80. 74 63. 44 87. 95 557. 69 94. 84
2014 57. 86 64. 42 97.78 81. 10 21.01 79.76 61. 26 87.13 550. 99 94.70
2015 57.90 63.49 96. 20 80. 70 20. 90 77.99 62. 00 88. 07 546. 40 94. 66
A 57.09 66. 01 95.75 78.67 22.01 74.07 64. 90 89. 74 511. 21 93.18

2006—2015 4F, Pk 5 4 (AR KO AR B K
R LR B E T REE HAPR2ERBKR,
Hodp sl K & e 4R 8 511 21 42 m? 5
TR Z s R k77 BRI PG b X, AR 3540l F K 2243
A 64. 90 42..57. 09 42 m® 5 F g4l F 7K 2 AH XF
B, Ay 22,01 2 m’ . FE K IRTHAESS #4915
A IXAE B Ak B K B 4 il ik B 66,010,
78.67%.74.07% .89. 74 %1 93. 18 %, ¥ 5 T Tl
FHZK A R A= 6 K 7 b e, 77 52 i X K B8 T A
JEBLZ AR S N KR RS =AU 9. 82

. S e
i

f¢ m® TS PR K S A H] 72.32 /2 m*, Hirp 2y
89. 7AYo WK IR F ARk A 7= 3 T et — A fin g
T YK IR LT O & . BRI, AR UK A A
KBTI 5 8 CH IR KO ALK 3 9 R
L » 32 i Al KRR X A0 24 b A S 385 ik
GRS A EE RIS L,
2.2 R EPIKRAF A 53] 5T

MRS 111 AL 12 94t AR 5 A (3
1A DO KA 3 B3 PO S K &t 45 R L
K1,

ARl

PRI 3

1 el |
e T ot
o E m =

1 & Al |'1||:'

1M & £ Al =

1Kl = ) 15 =

] " a0] Lo B

w B il 1| {13

Hl 2 =0 NI | e i s . |aij B

| LrA o= . 1l E o | ]
o M B i .|l.l_: = ..m_ I i
B = - IEAT W N P R B
N -0 & L 1 e e D
=it " LT e

LT 1 1461 5 Al
- e Y [ i
o . = |AD
2 il IR | ) o |.i-|.|
E i W= il
= o) agh. il = i i
= W ml = E ¥
E it - TN ]
b 3B 2 4137
8T e = 4l e T
FERT ol | B = i) |
i - Al
} -|-l- i .I.i'.-‘il.'. In = -
W W PR Rt Wi
R = TR T T T} . ]
M (k1R

1 Al S & (BER)EERTmEHELIKESE(2006—2015 F)

Fig. 1 Annual average VW of major agricultural products in the five northwestern provinces from 2006 to 2015
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Fig. 2 Inter-annual variation of total agricultural virtual water in the five northwestern provinces from 2006 to 2015
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Tab. 3 Driving effects and contribution rates of agricultural VW content change in the five northwestern provinces from 2006 to 2015
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