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Constraining uncertainty of multi-decadal climate projections 

Our overarching aims are:

• To improve understanding of how several human (e.g. ghg emissions, 

aerosols) and natural factors (e.g. clouds, oceans, aerosols) will affect 

the climate in coming decades (near-term). 

• To translate this new scientific understanding into improved evidence 

that can support international climate policy and decisions on 

mitigation and adaptation.

CONSTRAIN runs from July 2019 to June 2023
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Key policy aims:

• Informing IPCC AR6 (8 Lead Authors and over 80% of 
CONSTRAIN papers available to WGI were cited in the 
report). 

• Delivering improved projections of temperature 
change to the 2023 UNFCCC Global Stocktake. 
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Knowledge Gains: Summary and Implication Reports (briefing papers)

Achieved 

• Improved characterisation and understanding of the 
Effective Radiative Forcing concept

• State-of-the-art understanding of rapid adjustments

• CONSTRAIN’s contribution to IPCC AR6

• Climate sensitivity and feedbacks in CMIP model

• The use of climate model emulators in IPCC AR6

Coming up

• How uncertainties affect climate projections for the next 
20 to 30 years

• The skill of climate model emulators compared to more 
complex Earth system models
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Key outputs
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Translation into policy: Zero In Report series, launched at UNFCCC COP events 

Unpicking the latest climate science and helping people to understand the Paris Agreement
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Remaining carbon budget estimates and explanations

We estimate that the remaining carbon budget from the start of 2022 = 
420 Gt CO2 for a 50% chance of staying within 1.5˚C global temperature rise

Emissions are currently around 40 Gt CO2 per year
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We estimate that the remaining carbon budget from the start of 2022 = 
420 Gt CO2 for a 50% chance of staying within 1.5˚C global temperature rise

Emissions are currently around 40 Gt CO2 per year

• This doesn’t mean we only have 10 years to combat climate change: 

- every tonne of CO2 and every bit of warming counts. 

- more warming means worse climate impacts.

- if we pass 1.5˚C and end up reaching 1.6˚C, that’s still better than 1.7˚C!

• The carbon budget is a really useful framework for assessing whether emissions 
reductions are on track, but the main things to remember are:

- the budget is small!

- every tonne of CO2 adds to global warming.

- We need to reach net zero by mid-century to avoid the most dangerous climate 
change.
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Average decadal warming rates over the next 20 years (2021-2040) by groups of anthropogenic drivers for 
the five IPCC AR6 WGI emissions scenarios 
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“Climate wheels” showing the probabilities of staying below 1.5°C (and other temperatures) with
different climate sensitivities, aerosol forcing strengths, and permafrost feedbacks with the same 

emissions reductions
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Thank you! 

http://constrain-eu.org

@constrain_eu 

http://constrain-eu.org/

