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Abstract: This study investigated the spatio—temporal variation characteristics of vegetation index (NDVI) in the Helan
Mountains, providing a quantitative evaluation of the factors affecting vegetation and offering significant theoretical and practical
guidance for evaluating the effectiveness of ecological restoration projects and sustainable development in the region. Using NDVI
data, annual average temperature, precipitation data, and other data from the study area, trend analysis, Pearson correlation analysis,
and multiple regression residual analysis were employed to study the changes in NDVI from 2000 to 2020 in the Helan Mountains,
examining the main driving forces behind the NDVI variations on both temporal and spatial scales. Results showed that over the 21
years, the NDVI in the Helan Mountains exhibited a fluctuating upward trend, with a significant improvement in NDVI. The spatial
distribution showed a general pattern of higher values in the southwest and lower values in the northeast, with noticeable degradation
in the central part of the Helan Mountains. Increased precipitation and the support of ecological environment protection policies were
the main driving factors for NDVI changes in the Helan Mountains. Over the 21 years, NDVI variations showed a unimodal trend
with annual average temperature and cumulative precipitation changes. Overall, both NDVI and the annual average temperature, as
well as cumulative precipitation, exhibited a fluctuating upward trend.
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