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The impact of rainfall on crop yields is highly heterogeneous, depending on its timing, intensity, and duration. However, existing studies have primarily focused on seasonal total rainfall, providing limited evidences on sub-seasonal (event-based) rainfall impacts on crop yields. This study combines nationwide site-level datasets (1999-2012) to assess rice yields response to sub-seasonal rainfall across China. The regional differences are linked to sub-seasonal rainfall impacts: reduced sunshine duration during the vegetative period affects panicle numner, and pre-rainfall vapor pressure deficit during the reproductive period affects total grain number. Under a medium-range emission scenario (SSP2-4.5), projected rainfall changes are likely to cause an additional 7.3±0.4% decrease in national rice yields by the end of the century (2086-2100), compared to the historical baseline (1999-2012). This impact is particularly pronounced in southern China, where single and late rice yields are expected to decline by 9.3% and 14.6%, respectively. This contrasts with the previous projections (+1.3±0.1%) involving rainfall changes as the seasonal total. These findings underscore the necessity of incorporating sub-seasonal rainfall changes into site-specific rice production adaptation strategies.
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