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Abstract: To describe the evolution characteristics of different types of drought and accurately estimate their impact on
ecosystems, based on methods such as Mann-Kendall and Pearson correlation coefficients, using the gross primary productivity
(GPP) dataset from 1982 to 2018 and concurrent drought indices at different time scales (including scPDSI, SPEI, and SPI), a
quantitative assessment was conducted on the response mechanism of the GPP of vegetation in China to different spatiotemporal

scales of drought types. The results show that the most significant trend of drought intensification in China is in Inner Mongolia,
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with the regional averaged scPDSI, SPEI, and SPI declining at an annual rate of 0.039, 0.026, and 0.004, respectively.

Further analysis indicates that there are significant differences in the correlation and lag effects between GPP and monthly

drought indices in various regions of China. The response to the agricultural drought index is most pronounced in the East

China and South China regions, with an average lag time of 4 to 6 months. In contrast, the Inner Mongolia, Northwest, and

Southwest regions have a more intense response to meteorological drought, with an average lag time of 9 to 11 months, while

the Central and East China regions have a shorter response cycle to meteorological drought, only 0 to 3 months.

Key words: gross primary productivity; meteorological drought; agricultural drought; time-lag effect; cumulative effect; remote

sensing; climatology.
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Fig.1 Geographical location and regional division of China
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