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Abstract: As the core area of the ecological barrier in the upper reaches of the Yangtze River, the Three Gorges Reservoir
Area (TGRA), due to its special geographical location, has a major role to promote the development of the Yangize River
Economic Belt and the construction of ecological civilization. The ecological environment of the TGRA has altered
significantly before and after the impounding of the reservoir, which may be a reflection of the change in vegetation

phenology. Therefore, it is of great significance to study the spatial and temporal evolutionary characteristics of vegetation
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phenology and its driving forces in the TGRA for sustainable development of regional ecology and the construction of
ecological civilization in the Yangtze River Economic Belt. The study analyzed the spatial and temporal patterns of vegetation
phenology in the TGRA from 1990 to 2020 by integrating the results of multi-source remote sensing phenological parameter
extraction using the dynamic threshold method. Combined with Theil-Sen Median trend analysis and Mann-Kendall test, the
temporal and spatial evolution characteristics of vegetation phenology before and after the impounding of the reservoir were
quantitatively analyzed. Geographic weighted regression analysis, Pearson correlation analysis and principal component
analysis were used to quantitatively explore the factors influencing the spatio-temporal evolution of vegetation phenology in
the TGRA. The results showed that; (1) over the past 31 years, the Start of Growing Season (SOS) of vegetation in the
TGRA mainly occurred at 60 DOY (Date of Year) , the End of Growing Season ( EOS) mainly occurred at 301 DOY, and
the Length of Growing Season (LOS) was 248 days. Spatially, both SOS and EOS showed a trend of gradually advancing
from the head to the tail of the reservoir, and the spatial heterogeneity of the LOS was smaller. (2) The vegetation
phenology showed the characteristics of SOS advance, EOS delay, and LOS prolongation. The average amplitude of SOS
advance was 0.3 d/a, which was particularly evident at the head of the reservoir. The average amplitude of EOS delay was
0.8 d/a, which was particularly evident at the tail of the reservoir. The average amplitude of LOS prolongation was 1.7 d/a,
which was particularly evident at the tail of the reservoir. The response of vegetation phenological to reservoir water storage
showed a certain time lag. (3) Anthropogenic factors and indirect anthropogenic factors, including water level , population,

and water area were main factors influencing the spatial and temporal variability of vegetation phenology in TGRA.

Key Words: the Three Gorges Reservoir Area; vegetation phenology; spatial and temporal patterns; evolutionary

mechanisms ; influence factors
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