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Studying changes in global and regional crop production is central for assessing potential benefits of capping
anthropogenic CO2 emissions in order to limit global average temperature increase to below 1.5◦C above pre-
industrial levels. However, future crop yields will be affected by increasing atmospheric CO2 concentrations not
only through changes in the climate system, but also through direct CO2 effects. The strength of both processes,
the climate system response to increases in CO2 concentrations as well as the CO2 fertilization effect, is not well
constrained. We will explore the resulting uncertainty in crop productivity changes for four major staple crops
using an ensemble of global gridded crop models from the Global Gridded Crop Model Intercomparison Project
(GGCMI) for four major staple crops using climate forcing data from the Half a degree Additional warming,
Prognosis and Projected Impacts (HAPPI) project. We will present results of a sensitivity study of future crop yield
projections at 1.5◦C and 2◦C warming above pre-industrial levels, as well as at different CO2 levels determined
by similar probabilities to lead to a warming of 1.5◦C and 2◦C. The unique multi-ensemble setup also allows to
identify changes in 1-in-10-year extreme yield losses.


