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Abstract

Against the needs of ecological protection and sustainable development in the Yellow River Basin,
existing studies have paid insufficient attention to the comprehensive assessment of living and eco-
logical functions while focusing mainly on the productive function of cultivated land. Taking the
Jining section of the Yellow River Basin as the study area, this paper constructs a three-dimensional
evaluation framework of “Production-Living-Ecological” (PLE) functions based on county-scale data
from 2005 to 2020. The spatiotemporal evolution characteristics are analyzed using the Analytic
Hierarchy Process (AHP) and comprehensive index model. The results show that from 2005 to 2020,
the productive function increased from 0.312 to 0.428, the living function from 0.186 to 0.512, the
ecological function from 0.532 to 0.634, and the comprehensive function from 0.343 to 0.525. Spa-
tially, the overall pattern presents a “high in the west and low in the east” characteristic. The pro-
ductive and living functions in the western plain are significantly superior to those in the eastern
hilly region. The above spatial-temporal pattern is jointly shaped by physical geography, agricul-
tural industrialization, urbanization and government policies. The results can provide a reference
for differentiated management of cultivated land in the Jining section and similar regions in the
Yellow River Basin.
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Table 1. Index system of production-living-ecology function of cultivated land in Jining City
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Table 2. Index weights of production-living-ecology function of cultivated land in Jining City
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Figure 1. Changes of cultivated land production function in counties of Jining City (2005~2020)
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Figure 2. Changes of cultivated land living function in counties of Jining City (2005~2020)
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Figure 3. Changes of cultivated land ecological function in counties of Jining City (2005~2020)
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Figure 4. Changes of comprehensive function (Production-Living-Ecology) of cultivated land in counties of Jining City
(2005~2020)
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Figure 5. Spatial distribution of average production function of cultivated land in Jining City
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Figure 6. Spatial distribution of average living function of cultivated land in Jining City
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Figure 7. Spatial distribution of average ecological function of cultivated land in Jining City
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Figure 8. Spatial distribution of average comprehensive function (PLE) of cultivated land in Jining City
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Figure 9. Spatiotemporal distribution of cultivated land production function in Jining City (2005, 2010, 2015, 2020)
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Figure 10. Spatiotemporal distribution of cultivated land living function in Jining City (2005~2020)
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Figure 11. Spatiotemporal distribution of cultivated land ecological function in Jining City (2005~2020)
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