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1.5 and 2 degrees of global warming in the CORDEX-Africa ensemble
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In this study, for the first time we use the largest available CORDEX Africa ensemble to provide pan-African
overview on how temperature and precipitation on annual scale may change at the 1.5° and 2°C Global Warming
Levels (GWLs). The ensemble consists of 25 simulations generated by different combinations of 10 RCMs and
10 driving GCMs. The subset of the CMIP5 GCMs used for downscaling in the CORDEX Africa activities well
represents the median timing of both 1.5° and 2°C GWLs, if compared to the full CMIP5 ensemble, although it
slightly underestimates the spread. The CORDEX ensemble in turn well represents the spread of the warming in
Africa compared to the driving GCMs but slightly underestimates its median, due to a few downscalings of the
driving GCMs from the middle of the warming range. A pronounced warming emerges in Africa at the 1.5°C
GWL and amplifies at the 2°C GWL exceeding the global warming rates over most of the African continent.
The strongest warming is found in the subtropics, whereas the weakest one in many coastal regions due to the
effect of slower warming ocean. There is a tendency towards an increase in annual mean precipitation in parts of
Africa (e.g. central/eastern Sahel and eastern Africa) at both GWLs but uncertainties are large as the individual
simulations do not agree on a sign of the change. In contrast to mean precipitation there is a robust increase in
daily precipitation intensity of wet days (SDII) over large fraction of tropical Africa emerging already at 1.5°C
GWL and strengthening at 2°C. A robust difference in effects of global warming between the 2 and 1.5°C levels
on regional climate in Africa is also found for annual mean temperature and SDII.



