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Analysis of Land Use Change and Ecosystem Health Evaluation in Changsha City
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Abstract: Against the background of rapid urbanization, exploring the coupling relationship between land use change and
ecosystem health is crucial for achieving regional sustainable development. This study aims to reveal the evolution of land
use pattern and ecosystem health in Changsha City from 2005 to 2023. Based on five phases of land use data and NDVI data
from 2005, 2010, 2015, 2020 and 2023, the spatial-temporal characteristics of land use change in Changsha were analyzed
using single land use dynamic degree and transfer matrix. Combined with the VOR (Vigor-Organization-Resilience) model,
a quantitative evaluation and spatial-temporal differentiation analysis of the ecosystem health status in Changsha were
conducted. The results show that from 2005 to 2023, land use in Changsha was dominated by cultivated land and forest land,
while the area of construction land increased continuously and significantly, mainly converted from cultivated land. The
ecosystem health evaluation indicates that the ecosystem vigor showed a fluctuating downward trend during the study period,
especially after 2020; the ecosystem organization remained relatively stable; the ecosystem resilience decreased to the lowest
in 2015 and then slightly recovered. The Comprehensive Ecosystem Health Index (EHI) fluctuated from 0.652 in 2005 to 0.567
in 2023, with an overall decrease of 13.04%, and the health grade dropped from "Relatively Excellent" to "Good". Moreover,
areas with poor health status spread from the central urban area to the suburban areas. Therefore, it is necessary to further
optimize the land use structure and coordinate the relationship between urban development and ecological protection in the
future to improve the regional ecosystem health level.
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