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China's climate and extreme climate changes under the global
carbon neutrality scenario
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Abstract This study utilizes the data from 26 CMIP6 models to explore the timeline for global carbon neutrality under the
SSP1-2.6 scenario, focusing on the peak CO, concentration time. It assesses changes in China’s climate and extreme climate
during the carbon neutrality period, using 1995—2014 as a reference. Meanwhile, these findings are contrasted with the
outcomes from scenarios where carbon neutrality was not achieved. The results indicate that under the SSP1-2.6 scenario, global
carbon neutrality will be achieved around 2062 (close to China’s carbon neutrality target time). The regional average temperature
in China during the SSP1-2.6 carbon neutrality period is expected to increase by (1.61£0.46)°C, with a precipitation increase of
(9.15+5.46)% . The most significant change areas will be located in northwestern China, with temperature and precipitation
increases reaching (1.84+0.50)C and (10.05+8.61)%, respectively. The average hottest days and coldest nights in China will
increase by (1.78+0.76)°C and (1.83+0.69)°C, respectively. Warm days will likely increase most significantly on the Tibetan
Plateau (17.05+5.16)%, while cool nights decrease most in southern China (-6.08+0.73)% . Extreme precipitation events will
intensify, with very wet days near the Tibetan Plateau increasing by more than 20%. Meanwhile, the consecutive dry days will
decrease in northern China but increase in the southern regions. Compared to non—carbon neutrality scenarios like SSP2-4.5 and
SSP5-8.5, the achievement of dual carbon goals can help mitigate future extreme climate change in China. It helps control
extreme temperature and precipitation increases in northern China and the Tibetan Plateau, and reduce consecutive dry days in
southern China. Therefore, to alleviate the exacerbation of regional climate change in China in the future, it is crucial to control
CO, emissions more rationally to achieve "dual carbon" goals.

Keywords carbon neutrality; climate change; exireme climate change




