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Tab. 1 The categorization criteria of decoupling index
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Tab. 2 Decoupling index between total water consumption and economic development in water receiving area

Yw/%

B Y6/% E Jig k) 7
gl Tolk fiR 55l

2019—2020 0.0249 0.2532 -0.0140 0.1713 16.4906 I S R
2018—2019 0.0225 —0.0050 —0.0200 0.0256 —-0.0196 SR
2017—2018 0.0257 -0.0180 —0.0040 0.0253 0.0730 i
2016—2017 0.1015 -0.0190 0 0.0458 0.2548 i
2015—2016 0.0829 0.0001 —-0.0110 0.0153 0.0453 i
2014—2015 0.0470 0.0296 -0.0030 0.0397 1.4097 I SENnyiixz)
2013—2014 0.0638 —0.0430 -0.0180 0.0274 —0.5389 SR
2012—2013 0.0980 0.0305 -0.0002 -0.009 1 0.2164 i
2011—2012 0.1010 0.009 1 0.0182 0.0071 0.3413 i
2010—2011 0.1886 —-0.0140 -0.0013 0.0412 0.1335 i
2009—2010 0.2355 -0.0598 0.0077 0.0111 —0.1740 SR
2008—2009 0.0740 0.0094 0.004 1 -0.0010 0.1690 i
2007—2008 0.1941 -0.0205 —-0.0141 0.0352 0.003 1 i
2006—2007 0.1855 -0.0419 -0.000 1 0.0043 -0.203 1 SR
2005—2006 0.1572 0.0702 0.0034 0.0068 0.5116 i
2004—2005 0.2639 -0.0292 0.0102 0.0105 -0.0324 SR
2003—2004 0.2333 0.0192 -0.0076 0.0083 0.0856 S
2002—2003 0.1647 -0.0701 0.0022 0.0110 —0.3456 SR
2001—2002 0.1005 -0.028 1 -0.0030 0.0022 —0.2878 SR
2000—2001 0.1109 0.0603 -0.0226 -0.0072 0.2747 S
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Tab. 3 Influencing factors of decoupling between total water consumption and economic development in water receiving area

. K el A AT
i E LRI TR % Es ST TR % Fo S TR %

2019—2020 12.7782 77.49 2.5373 15.38 1.1751 7.12 16.4906
2018—2019 —1.7484 50.28 0.7404 21.29 0.9883 28.42 —0.0196
2017—2018 0.2814 11.41 -1.1965 48.52 0.9881 40.06 0.0730
2016—2017 —0.3268 19.52 —-0.3826 22.86 0.9643 57.61 0.2548
2015—2016 —-0.6351 33.78 —-0.2820 15.00 0.9624 51.21 0.0453
2014—2015 0.7150 35.07 -0.3144 15.42 1.0091 49.50 1.4097
2013—2014 -1.2805 52.41 -0.2105 8.61 09521 38.97 -0.5389
2012—2013 —0.6277 36.67 —0.1198 7.00 0.9639 56.32 0.2164
2011—2012 —0.5742 35.96 —0.0534 3.34 0.9690 60.68 0.3413
2010—2011 —0.6649 38.63 —0.1288 7.48 0.9272 53.87 0.1335
2009—2010 —0.9326 48.28 —-0.1203 6.23 0.8790 45.50 —0.1740
2008—2009 —0.7597 42.86 —0.0421 2.37 0.9707 54.76 0.1690
2007—2008 —0.6816 37.36 —-0.2290 12.55 09137 50.08 0.0031
2006—2007 —1.0318 51.52 —-0.0711 03.55 0.8998 4493 —-0.2031
2005—2006 —0.2688 18.94 —0.1850 13.03 0.9654 68.03 0.5116
2004—2005 —0.6257 34.78 —-0.2901 16.12 0.8835 49.10 —0.0324
2003—2004 —0.8807 47.68 0.0586 3.17 0.9077 49.14 0.0856
2002—2003 -1.0161 47.42 —-0.2281 10.65 0.8986 41.94 —0.3456
2001—2002 —0.9493 43.83 -0.2775 12.81 0.9390 43.36 -0.2878
2000—2001 —0.5864 35.55 —0.1010 6.12 0.9621 58.33 0.2747
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Fig. 1 Prediction model diagram of water consumption and economic level in water receiving area
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Fig. 3 Prediction of decoupling index of industrial structure
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Fig. 5 Prediction of decoupling index between water consumption and economic development
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Decoupling driving factors and prediction of water resources and economy:
Case study of water receiving areas in the middle route of South-to-North
Water Transfer Project

CHEN Huajun, FU Jingbao

( Research Center for South-To-North Water Diversion and The Ecological Environment of the Yellow River Basin, Henan University of Engineering,
Zhengzhou 451191, China )

Abstract: With the rapid development of the national economy and the continuous urbanization, water demand in
social and economic activities has increased sharply. China is a country with a serious shortage of water resources,
and the per capita amount of water resources is only 1/4 of the world level. Therefore, some experts pointed out how
to solve the water shortage problem that is directly related to eco-environmental security and sustainable economic
development. The middle route of the South-to-North Water Transfer Project benefits areas spanning the central and
northern regions. These regions have strong economic influence and key areas for eco-environmental protection in
China, which also occupy important strategic positions in the national regional development. Therefore, it is of great
significance to make a profound study on the driving factors of the relationship between water resource utilization
and economic development and predict the evolutionary trend of the future relationship for the sustainable
development of ecology and economy in the water-receiving area. The key steps to finding out the driving factors
are to reasonably define the state of water resources utilization and economic development and quantitatively
investigate the relationship between them.

Tapio model of water resources utilization and economic development was constructed by transforming the
corresponding variables. The logarithmic mean Divisia index(LMDI) decomposition method was used to study the
decoupling state and effect between water resources utilization and economic development, and a system
dynamics(SD) prediction model was established.

Tapio model was used to analyze the trend of decoupling state between water resources utilization and economic
development in water-receiving areas from 2000 to 2020. The results show that it is in a weak decoupling state.
From 2000 to 2020, industrial water intensity and industrial structure are the main and secondary influencing factors
to maintain the decoupling state, while the level of economic development is an important factor to promote the
negative decoupling state. SD model results indicated that in the next ten years, the water consumption and
economic development in the water-receiving area will be in a weak decoupling stage.

During the development of the water-receiving area in the middle route, the decoupling state between water
resources and the economy is still not optimistic. In order to achieve the goal of coordinated development, the work
of water-receiving areas should focus on the guidance of laws and policies, financial support, water-saving
innovation, science, and technology transformation, etc., which mainly improves the utilization efficiency of water

resources.
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