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Fig.1 Spatial distribution of water resources utilization efficiency in the middle and lower Reaches of the Yellow River
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Fig.2 ML index of water resources utilization efficiency for different periods
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Temporal and spatial variations of water resources utilization efficiency

in the middle and lower Reaches of the Yellow River

Zhao Jincai, Fan Siying, Feng Jingyan, Shi Yaqi
(School of Business, Henan Normal University, Xinxiang 453007, China)

Abstract ; Water shortage is one of the main problems hindering the ecological protection and high-quality development of
the Yellow River Basin. In this paper, water resources utilization efficiencies, covering agricultural, industrial, domestic and
ecological water, are depicted based on the SBM-DEA model with undesirable output and Malmquist Luenberger (ML) index.
The spatial and temporal characteristics of water resources utilization efficiency from 2003 to 2019 were revealed by using the
standard deviation ellipse and Gini coefficient. Results show that agricultural and industrial water use are more efficient than do-
mestic and ecological water use. In terms of dynamic change characteristics, agricultural and ecological water use efficiency are
on the rise, and the efficiencies of industrial and domestic water use are on the decline overall. There is a high spatial difference
among regions in domestic and ecological water use efficiencies. Agricultural and industrial water use efficiencies show a rela-
tively high degree of spatial equilibrium. While the degree of spatial equilibrium decreases with time, and the spatial differences

become prominent.

Keywords: water use efficiency; SBM-DEA; ML index; spatio-temporal characteristics
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