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Climate change:
A world that is out of time

Dixie Fire, August 12, 2021.  Photo: Noah Berger, AP

Chris Field



It is unequivocal that human influence has 
warmed the atmosphere, ocean and land.

Widespread and rapid changes in the 
atmosphere, ocean, cryosphere and biosphere 
have occurred.

IPCC WGI AR6, 2021



For today

• Historical context

• Remaining time



Supran et al. Science 2023



Historical context:
How well have climate models projected global warming?



IPCC WGII AR6, 2022
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Do risks rise more rapidly with warming than anticipated?

Zommers et al., 2020, Nature Reviews Earth & Environment 1: 516-529, IPCC WGII AR6, 2022



66% chance of ≤ 1.5°C

Remaining time

IPCC, WGI AR6, 2021



Why are we out of time?
Emissions rate in 2021:   41 Gt CO2

IPCC, Special Report on Global Warming of 1.5°C, 2018
IPCC, WGI AR6, 2021
Global Carbon Project, State of the Carbon Cycle Report, 2020
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Emitted through 2021:    2470 Gt CO2

Forever budget:  2790 Gt CO2 for 66% ≤ 1.5⁰C

Remaining budget:  320 Gt CO2 for 66% ≤ 1.5⁰C

Remaining time at 2021 rate = 7 yr 2 mo (February, 2029) !



Accelerating progress

Mitigation Adaptation

Sustainable
Development



Climate change:
Accelerating progress in a world that is out of time

Dixie Fire, August 12, 2021.  Photo: Noah Berger, AP
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