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Spatial and temporal variation characteristics of the coupling and
coordination of water — energy — food nexus in Shanxi Province
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Abstract; In order to explore the spatial and temporal characteristics of the coupling and coordination of
water — energy — food (W — E = F) nexus in Shanxi Province, the evaluation index system of W — E - F
nexus was constructed. Then the comprehensive evaluation indexes obtained herewith and the coupling
coordination model were used to measure the development level and coupling coordination degree of W —
E - F nexus in Shanxi Province as a whole and the cities within from 2008 to 2017. In the meantime the
spatial and temporal characteristics of the nexus was analyzed. The results show that the coupling coordi-
nation degree of W — E — F system in the province has risen from 0.55 to 0. 83 in the past nine years,
reaching a good coordination level as a whole; however, the development characteristics of each subsys-
tem is differentiated, the development level of food subsystem is relatively high and its performance is sta-
ble, but the development of water resources subsystem is lagging behind with poor stability. There are
significant and expanding spatial differences in the system coordination and the development of each sub-
system. The proportion of primary coordination areas and intermediate coordination areas accounted for
45% and 55% of the province respectively in 2017. The areas with higher coordination level include
Taiyuan, Xinzhou and Jinzhong, whereas Shuozhou and Yuncheng with lower coordination level are main-

ly restricted by energy and water resources subsystems. The sequence of subsystem spatial difference is

Wi B HA.2019-11-08; {&[a] HHA .2020-01-03

EETE : [HE A RP2AL G0 H (41571100) 5 W84 503 24 FHl I 2 5 0 H

PEZ ' : 1 UL(1996- ) , 55, INPUATJHN A WE 58 A= W5 07 1] R B8 IR 55 IX B e 3 K e
BIAEE AR (1951-) 05 WAL BN, RS AR Bz, A A= S0, P58 07 1) A K SOR BERBRF o



46 KI5 K TR

2020 4§

energy > food > water resources, and the areas with the lowest development level of each subsystem are

Yuncheng, Shuozhou and Yangquan. Most regions in Shanxi Province are faced with the problem of in-

creasingly unbalanced internal development of W — E — F system, the contradictions among the subsys-

tems are prominent, which mainly manifested in the pressure and restriction effect brought by the contra-

diction between the food and energy subsystem and the water resources subsystem. Finally, the measures

to promote the coordinated development of Shanxi W — E — F system are put forward.

Key words: water — energy — food (W — E — F') nexus; coupling and coordination; spatial difference;

variation characteristics; Shanxi Province
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