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Abstract Based on the GWR (geographically weighted regression) model supported by ArcGIS, the research
explores the multi-scale relationship between vegetation change, climatic factors, and the sensitivity of vegetation
to climate factors using AVHRR vegetation cover data combined with temperature and precipitation data in China
from 1982-2010. Compared with the general linear regression (Ordinary Least Square, OLS) model, GWR gives a
much better fitting result, with the goodness of fit increased from 0.3 to 0.6. The relationship between NDVI,
annual rainfall, and average annual temperature has a significant spatial heterogeneity. Regression coefficients of
climatic factors decrease from north to south and are higher in the northwest dry region of China. Temperature is
more influential than rainfall on NDVI in most areas of China. Each ecological zone has different spatial scales
when NDVI and the climatic factors maintain a stable relationship.
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Fig. 1 Locations of 604 meteorological stations in China
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Fig. 2 Stationarity index of precipitation and
temperature at different scales
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Fig. 3 Regression coefficients of temperature in GWR model
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Fig. 4 Regression coefficients of precipitation in GWR model
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Fig. 6 Spatial distribution of residuals of the GWR model
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Fig. 7 Stationarity index at different for two explanatory variables
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Table 2 Relationship between NDVI and climatic factors
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P 240 0.39 0.23 1194.77
g TR I A A B X 100 0.93 0.67 366.05
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