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T 1.012 1.017 1.015 1.023 1.023 1.049 1.042 1.048 1.047 1.031
WL 1.050 1.053 1.050 1.051 1.052 1.049 1.052 1.050 1.050 1.051
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MEASUREMENT OF GREEN EFFICIENCY OF
AGRICULTURAL WATER IN THE YANGTZE RIVER
ECONOMIC BELT AND ANALYSIS OF INFLUENCING
FACTORS ——BASED ON THE SUPER-EFFICIENCY
EBM-GEODETECTOR MODEL
Li Qingsong®, Zhang Fengtai®, Su Weici"" 2, Yang Qing?,
Sun Changcheng?, Wei Zhen?

(1.College of Geography and Tourism, Chongging Normal University, Chongging 401331, China;
2. College of Management, Chongging University of Technology, Chongging 400054, China;

3. Institute of Mountain Resources of Guizhou Province, Guiyang 550001, Guizhou, China)

Abstract The sustainable utilization of agricultural water is related to the green development of regional
agriculture and the high-quality development of social economy. Based on the panel data of 11 provinces and cities
in the Yangtze River Economic Belt from 2010 to 2018, the super-efficiency EBM model was used to measure the
economic efficiency, environmental efficiency and green efficiency of agricultural water in the region, Kernel
density estimation and ArcGIS spatial analysis were used to analyze its temporal and spatial evolution
characteristics, and the geodetector model was used to explore its influencing factors. The results show that: (1)
The overall efficiency values of economic efficiency, environmental efficiency and green efficiency of agricultural
water in 11 provinces and cities in the Yangtze River Economic Belt from 2010 to 2018 were 0.879, 0.933, and
0.939, respectively. The green efficiency of agricultural water was higher than environmental efficiency and
economic efficiency. Agricultural water has produced substantial social benefits. (2) In the past nine years, the
overall average values of economic efficiency, environmental efficiency and green efficiency of agricultural water
in 11 provinces and cities of the Yangtze River Economic Belt showed a slight downward trend. The scientific
utilization of agricultural water needs further attention. (3) The average green efficiency of agricultural water in the
lower reaches of the Yangtze River Economic Belt is the highest, followed by the middle reaches, and the upper
reaches the lowest. Among them, Shanghai has the highest multi-year average value of green efficiency of
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agricultural water (1.206), and the lowest in Yunnan province (0.513). Regional differences are significant, but
Kernel density estimation shows that the gap in green efficiency of agricultural water in the region was narrowed
from 2010 to 2018, showing a balanced and coordinated development trend. (4) The level of urbanization, the
proportion of R&D, per capita water-saving irrigation area, water consumption per unit of GDP, per capita
education expenditure, and per capita amount of water resources, are the main factors affecting the difference in
green efficiency of agricultural water in the Yangtze River Economic Belt. Studying the green efficiency of
agricultural water in the Yangtze River Economic Belt and exploring its influencing factors can provide some
references for promoting the green and sustainable use of agricultural water in the Yangtze River Economic Belt.
Keywords agricultural water; green efficiency; super-efficiency EBM-Geodetector model; influencing factors;
Yangtze River Economic Belt



