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Transient Climate Response and Equilibrium Climate Response

Page 181 of Climate and the Oceans, Vallis 

Must understand difference between transient climate response (TCR)
and equilibrium climate sensitivity (ECS)
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Solomon et al., PNAS, 2009: https://www.pnas.org/doi/epdf/10.1073/pnas.0812721106  
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Mauritsen and Pincus, Nature Climate Change, 2017: https://www.nature.com/articles/nclimate3357 
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Figure 2 | Estimates of committed warming under five different sets of assumptions. Cases a 
(black) and b (red) are the equilibria with and without aerosol cooling, whereas case c (purple) 
includes the effect of removing short-lived climate forcers such as CH4. Cases d (blue) and
e (orange) are scaled with the transient climate response representative of warming within this 
century. Case d is otherwise equivalent to case c.

In case e, it is assumed that carbon uptake by the world’s oceans continues on the centennial 
timescale.
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