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Abstract: The Ili River Basin is one of the best-preserved arid and semi-arid ecological landscapes in
Central Asia, its vegetation coverage affects the regional ecological balance and climate change. Based
on the MODIS NDVI dataset and the binary pixel model, the Hurst index and BFAST model are used
to analyze the spatiotemporal changes and persistence of the Fractional Vegetation Cover (FVC) in the
Ili River Basin from 2001 to 2022. The results are as follows: 1) Over the past 22 years, the vegetation

coverage in the Ili River Basin has generally shown a fluctuating upward trend. The average vegetation
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coverage from 2001 to 2022 was 0.18, with low vegetation coverage being the main feature. The
distribution of vegetation has significant spatial variability, with the vegetation coverage in the
upstream and midstream areas being significantly higher than that in the downstream areas. 2) The
BFAST model analysis shows that the increase and degradation of vegetation coverage in the Ili River
Basin accounted for 47.3% and 52.7% respectively. The trend of vegetation degradation is slightly
higher than that of vegetation growth. The Hurst index indicates that the future vegetation increasing
trend accounts for 62.42% while the decreasing trend accounts for 16.84%. The superposition of 17
results from the BFAST model and Hurst index analysis shows that the future trend of vegetation
coverage has an increasing trend of 65.22%, which is much greater than the decreasing trend (15.07%)
and the unpredictable areas of 19.71%. Overall, the future vegetation shows an increasing trend.
3) Geodetector-based analyses show that precipitation, and temperature have the greatest influence on
vegetation cover in the whole basin. For each sub-region, the topography of the upper reaches is
dominated by river valleys, and the main influencing factor is altitude; while in the middle reaches,
temperature and GDP are two dominant factors; in the lower reaches, temperature and precipitation are
dominant. The results of this paper provide scientific and technical support for the ecological balance of
the Ili River Basin and future trends in vegetation change.
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Fig. 1 Overview map of the study area
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Fig. 2 Spatial distribution map of factors affecting vegetation coverage in the Ili River Basin
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Fig. 9 Geodetector interactive detection results
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