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Abstract: [Objective] Improving agricultural water resource efficiency is critical to ensuring food security,
promoting green agricultural transformation, and achieving high-quality soil and water conservation in the Yangtze
River Basin. This study reveals the differentiation characteristics and driving factors of agricultural water resource
efficiency from the perspectives of spatiotemporal patterns, spatial association networks, and spatiotemporal
heterogeneity, providing scientific support for agricultural water saving, soil erosion control, and coordinated

water allocation. [ Methods ] Using panel data of 64 prefecture-level cities across six provinces in the Yangtze

s B H8:2026-04-13 &= B #1 : 2026-05-06 FHAHEH:2026-05-13 [ 4% & % H # (www.cnki.net) : 2026-08-18
BRI E - H A R T AR A AR H (2026QB-054) ; FH % A AR 4 5 4R Rl 3L 4 10 H (42501140)

F—EE R 1984—) 5 WL B, EENH A RIS IEITS . E-mail: zhuqt@Izufe.edu.cn

BEEE RN (1984—), T 1+ #0%, EZMNF AR FRE IS . E-mail: zhuqt@lzufe.edu.cn

http. // stbexb.alljournal.com.cn



376 KRR 540 &

River basin from 2014 to 2023, the Super-SBM model was employed to measure agricultural water resource
efficiency. A modified gravity model and social network analysis were used to characterize the directed asymmetric
spatial association structure, and geographically and temporally weighted regression (GTWR) was applied to identify
the spatiotemporal non-stationarity of influencing factors. [Results] 1) The average agricultural water resource
efficiency increased from 0.529 in 2014 to 0.801 in 2023, exhibiting a pattern of "upstream=>downstream>midstream".
High-efficiency areas were clustered in the Sichuan basin and the lower Yangtze River plain, while low-efficiency
areas were concentrated in the midstream hilly and mountainous regions, which largely overlapped with high-risk
zones of soil erosion. 2) The density of the spatial association network decreased from 0.105 to 0.097, while
network hierarchy decreased and network efficiency increased, indicating a flatter, more polycentric structure.
Xuzhou and Hefei served as core hubs, whereas Huaihua, Loudi, and Chizhou remained persistent peripheries.
3) All influencing factors exhibited obvious spatiotemporal heterogeneity, and all regression results passed the 5%
significance level test. Specifically, annual precipitation and the effective irrigation ratio showed negative effects,
while per capita GDP, crop structure, population quality, and fiscal support for agriculture exerted positive effects.
[ Conclusion] Agricultural water resource efficiency in the Yangtze River basin has improved steadily, but
regional disparities remain prominent, with a core-periphery structure in the spatial network. The midstream
mountainous region is a dual weak area for both water use efficiency and soil and water conservation. Future efforts
should strengthen the synergy between soil conservation and water-saving retrofitting in the midstream, enhance
the network embedding capacity of peripheral cities, and promote efficient and coordinated utilization of water
resources across the basin.

Keywords: Yangtze River basin; agricultural water resource efficiency; spatial association network; spatiotem-

poral heterogeneity; driving factors
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Fig.4 Comparison of spatial patterns of agricultural water resource efficiency between 2014 and 2023
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Fig.5 Spatiotemporal changes of spatial network correlation for agricultural water resource efficiency in 2014 and 2023
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Fig.8 Node centrality of agricultural water resource efficiency network in 2014 and 2023
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