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Research on regional differences in water and land resource utilization
efficiency and their driving factors in Yellow River Basin

Liu Qiang"*, Liang Tonglin', Wang Lixia'
(1.School of Resources and Environmental Engineering, Tianshui Normal University, Tianshui, Gansu 741000,

China; 2.Institute of Soil and Water Conservation, CAS & MWR, Yangling, Shaanxi 712100, China)

Abstract: [Objective] This study aims to explore the spatiotemporal evolution characteristics of water and land
resource utilization efficiency and their driving factors in the Yellow River Basin, thereby providing a scientific
basis for formulating precise and effective water and land resource management strategies. [ Methods] The
logarithmic mean Divisia index (LMDI) model was applied to investigate the regional differences in the utilization
efficiency of water and land resources and their influencing factors in the nine provinces and autonomous regions
along the Yellow River from 2010 to 2022. [Results] (1) From 2010 to 2022, the total water consumption in the
Yellow River Basin had a net increase of 2.576 X 10° m®, and construction land had a net increase of 5 992.70 km®.
The water quota effect and industrial structure effect inhibited water consumption, while the economic scale effect
and population effect promoted water consumption growth. The intensity of construction land consumption

inhibited land expansion, and the economic scale effect was the dominant factor driving the expansion of
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construction land. (2) The intensity of water consumption showed a spatial distribution pattern of “middle
reaches > upper reaches = lower reaches” , with the middle reaches exhibiting the most significant increase in
water consumption due to a higher proportion of the primary industry. The expansion of construction land
presented a spatial pattern of “lower reaches = upper reaches > middle reaches”, with the fastest expansion rate of
construction land observed in the economically developed regions of the lower reaches. (3) The elasticity
coefficient of water consumption due to the COVID-19 pandemic from 2019 to 2020 was 0.65. The pandemic
elasticity coefficient of construction land was 0.18. Investment and construction activities nearly came to a halt
during the pandemic, but after the pandemic, the boosting effect of increased water consumption and construction
land area on economic growth became apparent, gradually recovering and reaching historical peak levels.
[ Conclusion] The growth of water and land resource consumption in the Yellow River Basin is affected by multiple
driving factors. Improvements in water resource utilization efficiency and reductions in the intensity of construction

land consumption have played a certain inhibitory role in the consumption of both resources. The research findings

provide a scientific basis for formulating differentiated management policies for water and land resources.

Keywords: LMDI model; Yellow River Basin; water resource utilization; urban construction land
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Table 1 Effect decomposition of water consumption
changes in 9 provinces (2010—2022)
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Fig. 1 Effect decomposition of water consumption
changes in 9 provinces (2010—2022)
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Fig. 3 Contribution of water consumption effects in
upper, middle, and lower reaches of
Yellow River Basin (2010—2022)
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Table 3 Effect decomposition of water consumption
changes in Yellow River Basin (2010—2022)
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Table 4 Effect decomposition of construction land
changes in 9 provinces (2010—2022)
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Fig.5 Effect decomposition of construction land
changes in 9 provinces (2010—2022)
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Table 5 Effect decomposition of construction land change impacts in upper, middle, and lower
reaches of Yellow River Basin (2010—2022)
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Fig. 6 Effect decomposition of construction land
changes in upper, middle, and lower reaches of
Yellow River Basin (2010—2022)
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Fig. 8 Effect decomposition of construction land
changes in Yellow River Basin (2010—2022)
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Fig.7 Contribution of construction land change
effects in upper, middle, and lower reaches of
Yellow River Basin (2010—2022)
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Table 6 Effect decomposition of construction land
changes in Yellow River Basin (2010—2022)
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