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Fig. 2 The changes of vegetation coverage and ecosystem services in the Loess Plateau in 2000-2015
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Fig. 3 The relationships between vegetation coverage and ecosyatem services in the Loess Plateau
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Fig. 4 The changes of the comprehensive index of ecosystem service and the elasticity coefficient

along with vegetation coverage change in each bioclimatic zone
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The effects of vegetation coverage changes on ecosystem
service and their threshold in the Loess Plateau
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Abstract: The Loess Plateau is the core region of the "Green to Grain" Program, which makes
it become the most successful example of ecological restoration in China. It is the common
demand of both academic research and management practice to analyze the effects of
vegetation restoration on ecosystem service and identify the threshold effects of vegetation
restoration. However, there still is a research gap in related studies, especially for the thresholds
of vegetation in the ecosystem service change at regional scale. In this study, we chose the
fractional vegetation cover (FVC) as an index to indicate the vegetation coverage change in the
Loess Plateau in 2000-2015, and took soil conservation service, water yield service and carbon
sequestration service as indexes to exhibit the ecosystem service changes. The spatiotemporal
changes of vegetation coverage and ecosystem services and their interaction were
quantitatively analyzed. On such a basis, we further assessed the effects of vegetation coverage
change on ecosystem services and quantitatively identified their thresholds. The results
indicated that: (1) The vegetation coverage significantly improved in 2000-2015. Meanwhile,
the differences of ecosystem service changes were prominent, with the carbon sequestration
service getting significant enhancement, soil conservation service getting certain improvements
and the water yield service maintaining steady. (2) There are differences among the correlations
between vegetation restoration and changes of ecosystem service. The correlation of vegetation
coverage- carbon sequestration service was the strongest, followed by that of vegetation
coverage- soil conservation service. (3) The vegetation restoration could promote the
improvement of the overall level of regional ecosystem service. Furthermore, we revealed the
threshold effect in the promotion. The threshold occurrence resulted in the decrease of
promotion efficiency of vegetation restoration, with vegetation coverage reaching 44%, 32%,
34% and 34% in forest zone, forest-grass zone, grass zone and grass-desert zone, respectively.
Keywords: vegetation coverage; ecosystem service; ecological restoration; threshold; bioclimatic
zone; Loess Plateau



