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Tab.1 Moran's I and Z scores of regression coefficients for each factor in GWR model
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Fig. 1 The spatial pattern of NDVI (a) and its spatial regression coefficients with

temperature (b: average; ¢: maximum; d: minimum) in GWR model
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Tab. 2 The distribution proportion of effect regions of climatic factors in China
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Fig. 3 The spatial distribution of NDVI (a), precipitation (b) and relative humidity trend (c) during 1982-2013
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Fig. 4 The spatial regression coefficients between NDVI variability and temperature

variability (a: average; b: maximum; ¢: minimum) from GWR model
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Fig. 5 The spatial regression coefficients between NDVI variability and moisture variability from GWR model
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Revealing the climatic impacts on spatial heterogeneity of
NDVI in China during 1982-2013
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Abstract: Climate change is a major driver of vegetation activity, and thus its complex
processes become a frontier and difficulty in global change research. To understand the
complex relationship between climate change and vegetation activity, the spatial distribution
and dynamic characteristics of the response of NDVI to climate change from 1982 to 2013 in
China were investigated by the geographically weighted regression (GWR) model. The GWR
was run based on the combined datasets of satellite vegetation index (GIMMS NDVI) and
climate observation (temperature and moisture) from meteorological stations nationwide. The
results noted that the spatial non-stationary relationship between NDVI and surface temperature
has appeared in China. The significant negative temperature- vegetation relationship was
distributed in northeast, northwest and southeast parts of the country, while the positive
correlation was more concentrated from southwest to northeast. And then, by comparing the
normalized regression coefficients for different climate factors, regions with moisture
dominants for NDVI were observed in North China and the Tibetan Plateau, and regions with
temperature dominants for NDVI were distributed in the East, Central and Southwest China,
where the annual mean maximum temperature accounts for the largest areas. In addition,
regression coefficients between NDVI dynamics and climate variability indicated that the
higher warming rate could result in the weakened vegetation activity through some
mechanisms such as enhanced drought, while the moisture variability could mediate the
hydrothermal conditions for the variation of vegetation activity. When the increasing rate of
photosynthesis exceeded that of respiration, there was a positive correlation between vegetation
dynamics and climate variability. However, the continuous and dynamic responding process of
vegetation activity to climate change will be determined by spatially heterogeneous conditions
in climate change and vegetation cover. Furthermore, the description of climate- induced
vegetation activity from its rise to decline in different regions is expected to provide a scientific
basis for initiating ecosystem-based adaptation strategies in response to global climate change.
Keywords: NDVI; climate change; spatial heterogeneity; GWR; China



