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Abstract: Objectives: Normalized difference vegetation index (NDVT) is a key parameter for characterizing
vegetation distribution and dynamics. NDVI time series can directly reflect the variations of large—scale vege-
tation, which makes it widely used in ecological and environmental studies. Over the years, numerous satel~
lites capable of acquiring NDVT time series have been launched, producing a range of related products.
However, individual NDVTI datasets often face trade-offs between temporal coverage and spatial resolu-
tion, limiting their applicability in regional studies requiring both long—time coverage and high spatial detail.
Methods: To address these challenges, a multi—step processing framework is developed to combine the re-
spective advantages of moderate—resolution imaging spectroradiometer (MODIS) and advanced very high
resolution radiometer (AVHRR) third-generation global inventory monitoring and modeling system
(GIMMS3g) products, incorporating temporal filtering, radiometric normalization, spatiotemporal fusion,

and residual correction to improve data quality, reconcile sensor differences, enhance spatial resolution,
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and correct temporal changes. First, temporal filtering is applied to both GIMMS3g and MODIS datasets
to remove noise and generate seamless NDVI time series, and then radiometric normalization is performed
pixel-by—pixel on AVHRR data using MODIS data as a reference to account for sensor differences. A spa-
tiotemporal fusion method is subsequently employed to integrate the complementary strengths of AVHRR
and MODIS, i.e., the longer temporal coverage of AVHRR and the finer spatial resolution of MODIS, to
enhance the spatial resolution of early AVHRR products. Finally, residual correction is applied to regions
with significant surface changes over the past 40 years, resulting in a long—term NDVTI dataset at 250 m spa-
tial resolution covering the period from 1982 to 2020. Results: The fusion result achieves a spatial resolu-
tion consistent with MODIS, with smoother spatial characteristics compared to original MODIS observa-
tions. Spatially, in 93% of the study area, the correlation coefficient  between the fused dataset and MO-
DIS observations exceeds 0.7, while 68% of regions exhibit a mean absolute deviation (MAD) below 0.05.
Temporally, the r values between the fusion results and true MOIDS data exceed 0.85, and MAD values re-
main below 0.1, underscoring the high reliability of the dataset for spatiotemporal vegetation analysis. The
accuracy can also show stable inter-annual and intra—annual variations for different regions, indicating a reliable
spatiotemporal variation of the fusion products. Conclusions: Based on this product, the analysis reveals
that the average NDVT in the study area has increased from 0.52 to 0.60, indicating a gradual improvement
in vegetation coverage over the past 40 years. Vegetation coverage in the Yangtze River basin and economic
belt has remained largely stable over the past 40 years, with an overall slow growth trend. Mean NDVTI values
across all provinces have increased, with positive correlations with annual NDVI averages; all vegetation
types except shrubs have also shown fluctuating increases in annual NDVT values.

Key words: NDVI; the Yangtze River basin/the Yangtze River economic belt; spatiotemporal fusion;
AVHRR; MODIS
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Yangtze River Economic Belt
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