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Response of the NDVI to asymmetric diurnal temperature increases and precipitation changes during the growing season in
the Yangtze River Basin. JING Juan-li", TANG Bing, ZHAO Ting, OU Hong-fei, WANG Yong-feng (College of Geomatics and
Geoinformation, Guilin University of Technology, Guilin 541006, China). China Environmental Science, 2025,45(10): 5756~5768
Abstract: The Yangtze River Basin is an important ecological barrier in China. Understanding the response of the NDVI to climate
change during the growing season is important for the effective implementation of ecological and environmental protection strategies.
In this study, on the basis of MODIS NDVI data and meteorological data from 2000 to 2020, the response of the NDVI to diurnal
temperature and precipitation changes during the growing season was studied through trend analysis, partial correlation analysis and
GIS spatial statistical analysis methods. The results revealed the following: from 2000~2020, the growing season NDVI exhibited a
fluctuating increasing trend in the Yangtze River Basin, with a growth rate of 0.021/10a. The NDVI exhibited an increasing trend in
all subbasins except for Taihu Lake. The overall NDVI exhibited an increasing trend, accounting for 84.19% of the study area, and
all subbasins exhibited increasing trends, with the exception of the Taihu Basin, which showed a decreasing trend (60%). (2) During
the growing season, Tmax, Tmin and precipitation showed insignificant upward trends, and the increase rate of Tmin was
approximately 1.55 times that of Tmax, indicating asymmetric diurnal warming. At the subbasin scale, the change trend was similar
to that in the study area except for the Jinsha River Basin. Spatially, Tmax, Tmin and precipitation showed increasing trends, with
proportions ranging from 68% to 79%, especially in the Taihu and Wujiang River Basins. The responses of the NDVI to Tmax, Tmin
and precipitation during the growing season exhibited spatial heterogeneity, and the range of vegetation growth significantly affected
by Tmin and precipitation was greater than that affected by Tmax. The average lag times of the responses of the NDVI to Tmax,
Tmin and precipitation during the growing season were 1.6, 1.3 and 1.4 months, respectively. The response characteristics differed
across subbasins and vegetation types.

Key words: growing season NDVI; diurnal temperature increase; asymmetric changes; time lag effect; Yangtze River Basin
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Fig.5 Spatial distributions of the variation trends of Ty~ Tmin and precipitation during the growing season
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