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Fig. | Spatial distribution of gross primary production of vegetation
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Fig. 2 Spatial distribution of correlation coefficients and significance between GPP anomaly and SPEI-3
in China from 1982 to 2018
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Fig. 4 Trends in absolute values of GPP and SPEI-3 correlation coefficients in China from 1982 to 2018
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Fig. 5 Time-scale of vegetation productivity response to wet and dry changes in China from 1982 to 2018
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Fig. 6 Spatial distribution of the largest areas of vegetation deficit and water surplus zones of China from 1982 to 2018
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Fig. 7 Time-scale thresholds of significant response of vegetation productivity to water deficit and
water surplus in China from 1982 to 2018
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Fig. 8 Characteristics of changes in time-scale thresholds of significant response of vegetation productivity
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Response of vegetation productivity to wet and dry changes in China
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Abstract: As global temperatures continue to rise, the impact of water availability on
vegetation productivity remains unclear. This study aims to assess the long- term trends of
vegetation productivity response to wet and dry changes and the time- scale thresholds of
vegetation response in China from 1982 to 2018, which will be important for reducing the
management costs of terrestrial ecosystems and achieving the goals of carbon peaking and
carbon neutrality. Results show that: (1) Water stress on vegetation productivity in China has
increased throughout the study period. (2) In multiple time scale dry and wet variations,
61.18% of the vegetated cover areas had water deficit significantly inhibiting vegetative
photosynthesis. In contrast, 28.29% of the vegetated cover areas had water surplus significantly
inhibiting vegetative photosynthesis. (3) The minimum response time for vegetation
productivity significantly stressed by aridification has been shortened, while the maximum
response time for vegetation productivity significantly constrained by water surplus has been
lengthened. These observations indicate that it became easier for aridification to suppress
vegetation productivity effects and more difficult for the water surplus to produce suppressive
effects on vegetation productivity. Consequently, the water constraint on vegetation
productivity in China has been intensifying over the past 37 years. These findings shed light on
the evolving trend of water availability in the face of ongoing climate warming, providing a
scientific basis for understanding the coupling relationship between water and carbon, as well
as the water-carbon cycle.
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