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Abstract: [Objective] This study aims to elucidate the correlation between vegetation coverage (VC) and land
use functions (LUFs), and identify the threshold effect of VC on LUFs. This will provide scientific foundation for
facilitating the rational allocation of regional land resources, optimizing territorial spatial patterns, and adjusting
ecological restoration policies. [ Methods] The Normalized Difference Vegetation Index (NDVI) was used to
characterize vegetation coverage intensity, and the production, living, and ecological functions of land use were
quantified. The Spearman’s rank correlation coefficient and the constraint line method were utilized to analyze the
influencing patterns and thresholds of VC on LUFs. [Results] From 2000 to 2020, NDVI showed a fluctuating
increasing trend, with VC significantly improving in 93.29% of the area and degrading in less than 1%. The
spatial differentiation of different LUFs was evident. The production function showed a spatial pattern of higher
values in the north and lower values in the south. The living function was mainly distributed in the central urban
areas of the various districts and counties, and the ecological function displayed higher values in the south and
lower values in the north. The variations in averages of the three land use functions were —24.19% , 74.70% , and

25.96% , respectively. VC showed no obvious threshold effect on the production function, but had significant
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thresholds for the living and ecological functions, which gradually increased to 0.415 and 0.603 during the study

period. [Conclusion] The Loess Plateau in northern Shaanxi should achieve balanced development between

production, living, and ecological functions, advance ecological engineering at appropriate scales, and adjust

ecological restoration policies by combining the characteristics of land resources in each county.

Keywords: vegetation coverage; land use functions; constraint line; Loess Plateau in northern Shaanxi
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Fig. 1 Overview of geographic location and administrative divisions of the study area
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Fig. 6 Variation and hotspot distribution of land use functions (2000—2020)
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