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The global carbon cycle is sensitive to changes in global temperature and atmospheric CO2 concentration, with
increased temperature tending to reduce the efficiency of carbon sinks and increased atmospheric CO2 enhancing
the efficiency of carbon sinks. The emission of non-CO2 greenhouse gasses warms the Earth but does not directly
change atmospheric CO2 concentration. Therefore these agents are expected to reduce the efficiency of carbon
sinks. Here we present idealized climate model experiments that explore this indirect interaction between non-
CO2 forcing and the atmospheric CO2 concentration. The experiments suggest that this interaction enhances the
warming effect of the non-CO2 forcing by up to 25% after 150 years of non-CO2 forcing. The enhanced warming
effect grows the longer the forcing agent is present in the atmosphere but is nearly independent of the magnitude
of the non-CO2 forcing. The lingering warming of the system over 100 years after the dissipation of the non-CO2

forcing can be substantial if the forcing is sustained for a long period of time. Overall our results suggest that the
longer emissions of non-CO2 forcing agents persists the greater effect these agents will have on global climate.


