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Climate Science Climate Policy

Earth models to inform adaptation 
and mitigation decisions

Climate impacts given 
mitigation scenarios
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Lickley, M. J., b.b. cael, Solomon S. (2019) Geophysical Research Letters

Paris Agreement Goal (Article 4): “achieve a balance between anthropogenic 
emissions by sources and removal by sinks of greenhouse gases”

If there were a balance between sources and sinks, 
concentrations would become constant, what 
would happen to the global climate system?
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21st century warming rates
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Hawkins and Sutton (2012), GRL
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• How do we define this transition time?
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• How do we define the transition time between stages 2 
and 3?

• What is the geographic variability of the Time of Steady 
Change (TSC)?
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16Time of Steady Change: Methods

Climate Data
• Use climate model simulations all forced by ‘constant 

composition’ commitment emissions scenarios:
RCP 4.5 (17 models), A1B (10 models), B1 (11 models) 
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TSC occurs latest in the tropics and the Arctic

(a) (b)TSC for SRES B1 TSC for SRES A1B

Lickley et al. (2019)
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21Results: Warming for generations to come

(a) (b)m      for SRES B1 m       for SRES A1Bend end
[°C/century]

23rd century warming rates

Lickley et al. (2019)
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• There are substantial differences in the time it takes to 
reach a state of steady warming.
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steadying at very different rates of warming.
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Is a global goal to stabilize greenhouse gas 
concentrations sufficient?



Thank you!


