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Research on the coupling and coordinated development of
water — energy — food system in Xinjiang during 2000 - 2019
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(1. College of Geography and Tourism, Xinjiang Normal University, Urumgqi 830054, China; 2. State Key Laboratory of
Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011,
China; 3. Xinjiang Laboratory of Lake Environment and Resources in Arid Zone, Urumqi 830054, China)

Abstract: Water, energy and food are key elements of sustainable regional development. Taking Xinjiang
Autonomous Region as the study area, the comprehensive evaluation system of water — energy — food (W
—E -F) is constructed. The coupling coordination degree model and the grey GM(1,1) model are a-
dopted to analyze the coupling coordination level of the W — E — F system from 2000 to 2019, and to pre-
dict its future development during the period of 2020 —2031. The results showed that the comprehensive
evaluation index of W — E — F system in Xinjiang rose from 0.39 to 0. 61 from 2000 to 2019, showed an
overall upward trend ; the coupling coordination degree increased from 0.59 to 0.77, and the three sub-
systems were closely related but the overall performance fell in the intermediate level of coordinated devel-
opment, which is expected to develop to the advanced level in 2025. Water resources subsystem is still
the main factor that restricts the coordinated development of W — E — F system. The large proportion of
agricultural water results in the severe structural water shortage in Xinjiang. In the future, Xinjiang
should actively adjust the water use structure, improve the utilization efficiency of water resources, opti-
mize the grain consumption structure, and enhance the internal coordination of the system.

Key words: water — energy — food (W — E — F) system; evaluation index system; coupling and coordina-

tion; grey prediction; Xinjiang Autonomous Region
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