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Spatial-temporal change characteristics of decoupling between agricultural water consumption and agricultural
economic development in Chongqing / PENG Hong' , HUANG Panpan', ZHANG Wanshun®, XIA Han*, XU Dianzi’
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072,
China; 2. School of Resource and Environmental Sciences, Wuhan University, Wuhan 430079, China)

Abstract: Based on the systematic analysis of the characteristics of agricultural water consumption and agricultural
economic development level under different hydrological conditions in Chongging, a quantitative evaluation and
comprehensive analysis were made on the decoupling degree, time series evolution and spatial distribution law between
agricultural water consumption and agricultural economic development in Chongqing and its 38 counties. The results show
that the spatial and temporal distribution of total water resources in Chongging is uneven and does not match with the
development of agricultural economy. The agricultural water consumption in Chongqing is affected by the changes of
hydrological conditions. The agricultural water consumption cannot be guaranteed, and agricultural production value is also
reduced in especially dry years. The agricultural water consumption and the agricultural output value of Chongqing have
been in the state of decoupling, and the degree of decoupling varies with the change of hydrological characteristics. The
decoupling state is very unstable from the normal year to the dry year, when the total amount of water resources decreases,
most of the agricultural water consumption and agricultural output value are in an unsatisfactory decoupling state. From the
dry year to the normal year, the decoupling state of agricultural water consumption and agricultural output value changes
from the ideal weak one to the ideal strong one. From 2014 to 2016, the relationship between agricultural water
consumption and agricultural output value was improved in about 72. 9% of the counties (districts) of Chongqing with the
change of water resources from normal to dry to normal.

Key words: agricultural water consumption; agricultural economic development; spatial-temporal change characteristics;

decoupling analysis; Chongqing City
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Table 2 Agricultural water consumption and agricultural

output value in different hydrological years in Chongqing

/  m /
2003 23.61 270. 12
2004 22.87 332.95
2005 24.11 358. 30
2006 20. 18 341.00
2007 20.78 401. 48
2008 20. 67 465. 47
2009 20. 69 522. 80
2010 21.63 623.30
2011 25.45 751.20
2012 25.18 841. 80
2013 24.55 909. 20
2014 23.74 967. 90
2015 25.87 1033.70
2016 25.51 1151. 80
2017 25.42 1193.69
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Table 3 Decoupling relationship between agricultural water consumption and agricultural

output value in different hydrological years in Chongqing

’

5.4%

AW AG D,
— 2005—2006 -0.16 -0.05 3.38
— — 2008—2009 0.00 0.12 0.01
— 2014—2015 0.09 0.07 1.32
— 2006—2007 0.03 0.18 0.17
— — 2013—2014 ~0.03 0.06 ~0.51
— 2015—2016 ~0.01 0.11 -0.12
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Table 4 Decoupling relationship between agricultural water consumption and

agricultural output value in each county ( district)

AW AG D,
2014—2015 2015—2016 2014—2015 2015—2016 2014—2015 2015—2016 2014—2015 2015—2016
0.03 0. 06 0.09 0.12 0.32 0.498
0.09 -0.04 0.04 0.16 2.61 -0.250
0.15 -0.07 0.08 0.13 1.92 —0.548
-0.01 -0.02 -0.03 -0.10 0.25 0.239
-0.02 -0.07 -0.05 -0.10 0.49 0. 706
-0.11 -0.18 -0.04 -0.01 2.63 16. 056
-0.05 0. 00 -0.02 -0.01 3. 14 0. 088
-0.08 -0.02 -0.01 -0.07 6.76 0.339
0.07 0. 06 0. 06 0.09 1.20 0. 696
0. 05 -0.02 0.07 0.10 0.73 -0.186
0.15 -0.03 0.07 0.10 2.03 -0.319
0. 06 0. 00 0.09 0.15 0. 64 -0. 006
0.17 0.04 0.09 0.11 2.00 0.333
0.01 -0.01 0.09 0.12 0.14 -0.051
0.15 -0.02 0.09 0.14 1.61 -0.158
0.17 -0.04 0.09 0.13 1.86 -0.294
0.13 -0.02 0.08 0.12 1.60 -0.192
0.09 -0.01 0. 06 0.13 1.54 -0.061
0.13 -0.08 0.09 0.33 1.51 -0.231
0.11 0. 00 0.03 0.15 3.53 -0.014
0. 08 -0.07 0.08 0.13 0.96 -0.532
0.04 -0.03 0.08 0.12 0.52 -0.254
0.21 -0.14 0.09 0.13 2.41 -1.062
3.99 -0.75 0.09 0.15 42.76 -4.946
0.43 -0.24 0.09 0.16 4. 65 -1.544
5.43 -0.81 0.10 0.14 55.62 -6.023
0.35 -0.16 0. 10 0.13 3.54 -1.233
2.31 -0.70 0.09 0.15 25.10 -4.746
3.93 -0.76 0.09 0.15 45. 35 -5.239
0. 05 0. 00 0.09 0.13 0.53 -0.010
0. 06 0.02 0.09 0.14 0.63 0. 104
0.03 -0.02 0.09 0.14 0.33 -0.125
0.03 0.00 0.10 0.17 0.30 0. 022
0.11 -0.01 0.04 0.15 2.79 —-0. 064
-0.10 -0.05 0.09 0.14 -1.08 -0.377
0. 05 -0.06 0.10 0.16 0.48 -0.356
0.07 0.02 0.09 0.14 0.78 0.132
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