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Coupling and regulation of human-water relationship in typical areas of the Yellow River Basin//WANG Hongrui',
DING Yuhan', LI Min"?, WANG Hongchong', ZHANG Li', LI Yiyang' (1. College of Water Sciences, Beijing Normal
University , Beijing 100875, China; 2. School of Water Resources and Environment, China University of Geosciences, Beijing
100083, China)

Abstract: Yinchuan City, Xi’ an City, and Dongying City were selected as typical areas in the upper, middle, and lower
reaches of the Yellow River Basin, respectively. The human-water relationship was deconstructed into five subsystems:
water, city, land, human, and production. A comprehensive evaluation index system was constructed, and combined with
Tapio decoupling model, LMDI decomposition model, obstacle model, and Liang Kleiman information flow methods, the
decoupling situation and driving factors between water resource utilization and economic development in typical areas of the
Yellow River Basin were explored. The results indicate that the economic growth in typical areas of the Yellow River Basin
has basically decoupled from the growth of water resources, but there are significant differences in the driving factors of total
water use in different regions. The water subsystem is the key factor restricting the coordinated development of the Yellow
River Basin, especially in terms of water resource management and utilization efficiency, which still needs to be improved.
There are significant differences in the contradictions of human-water relationship in different regions. Yinchuan City is
highly dependent on the Yellow River water caused by lacks local water resources, and the competition between ecological
water security and agricultural water demand is prominent. The agglomeration of population and economy in Xi’ an City has
exacerbated the problems of water scarcity, overexploitation of groundwater, and ecological water use encroachment.
Dongying City is deeply affected by the dual pressure of low matching of water and soil resources and high demand for
industrial water, which has a profound impact on local human-water relationship.

Key words: human-water relationship; decoupling theory; obstacle degree; driving factor; the Yellow River Basin
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Fig. 11 Boxplots of obstacle degrees for each index in typical areas of the Yellow River Basin
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Table 1 Information flow relationships between subsystems in typical areas of the Yellow River Basin

o I [E AT

o T, Ty Tyn/ % Ty /% Ty, T, T/ % Ty /% Ty, T, T /% Ty, /P
K-k 0.3372  0.5251 9.12 1.89 0.6385 3.8905  33.13 17.34  8.3807 54.7118 19.47 27.93
IR~ 1.0594 1.8648 8.30 7.12 0.7237  1.5559 4.19 9.61 31.3500 27.2750 41.18 16.27
K-N 0.0639 0.1759 0.39 0.68 0.1474  0.0095 1.92 0.05 0.3479 0.1810 0. 46 0.16
K- 0.0871 1.5309 3.25 5.17 0.9073 5.6469  63.83 21.94 1.3976 32.8080 3.85 18.98
I -Hh 7.0158 1.2585 28.46 42.02 1.2539 0.1489 6.40 20.81 69.2500 24.2462 35.38 33.25
WA 4.0530 0.4450 18.11 14. 62 2.1380 0.0837 19.02 9.41 9.1725  8.1839 9.82 19.55
W= 0.4541 4.3509 12.66 37.45 5.0559 3.8852  46.03 46.40 1.7954 15.2481 4.84 27.00
- A 3.2944  0.5287 14.76 4.08 0.0053 0.0211 0.07 0.14 2.8951 0.6516 3.59 0.83
Hi-5 0.1302 1.6833 4.43 10. 99 0.1164 1.3004 8.95 6.64  3.3152 64.0946 8.27 32.72
A7 0.5475 4.3546 14.64 18.96 0.1379  2.3755 10.24 20.64  0.7371 1.5972 2.24 2.06
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