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• Emission pathways compatible with specific warming levels?
• Impacts per GWL evaluated at di=erent time slices during 

transient warming 
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AERA developed by Terhaar et al. (2022) 

Repeat every 5 years

• Adapting emissions successively like a feedback loop until the warming level is 
reached, and temperature stabilizes

Current warming

Targeted warming
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Simulation protocol

Historical + AERA

1850 2025 2026 2150+

• Branched from extended emission-driven 
historical simulations until 2025

• From 2026, fossil fuel CO2 emissions 
calculated by the AERA python code

• non-CO2 agents follow ssp1-2.6
• 1.5ºC and 2ºC relative temperature targets

(remaining warming based on observations to 
remove simulated historical warming biases)
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Simulation protocol 13 Earth System Models

ACCESS-ESM1-5

CESM2

EC-Earth3-CC

NASA-GISS-
E2-1-G-CC

GFDL-ESM2M

GFDL-ESM4
IPSL-CM6-LR-

ESMCO2

MIROC-ES2L

MPI-ESM1-
2-LR

NorESM2-LR

Bern3D-LPX UVic-ESCM-
2.10

HadCM3-
FaIR2

10 fully-coupled 
ESMs

2 EMICs 1 AOGCM 
coupled to an 
emulator

Historical + AERA

1850 2025 2026 2150+

• Branched from extended emission-driven 
historical simulations until 2025

• From 2026, fossil fuel CO2 emissions 
calculated by the AERA python code

• non-CO2 agents follow ssp1-2.6
• 1.5ºC and 2ºC relative temperature targets

(remaining warming based on observations to 
remove simulated historical warming biases)
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Year when 
AERA starts

Models converge and stabilize at 1.5ºC and 2ºC
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The remaining emission budget increases...
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99 PgC

409 PgC

217 PgC

552 PgC

The remaining emission budget increases...

Budget relative 
to Jan 2026
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...because TCRE decreases
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1.5 ºC 
warming 
level

2 ºC 
warming 
level

The emission budget from 2020 to 2150 is 
larger than the AR6 RCB estimate 

in GtCO2
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• -98% between 2025 and 2050
• Stabilization at 1 PgC yr-1 beyond 2100
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Compatible CO2-fe emission pathways

• -98% between 2025 and 2050
• Stabilization at 1 PgC yr-1 beyond 2100

• -47% between 2025 and 2050
• Stabilization at 1.7 PgC yr-1 beyond 2100
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Atmospheric CO2 peaks and declines
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Poster at X4.37 on Thursday
afternoon on the ocean heat
and carbon response in long
stabilization simulations
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Get in touch: yona.silvy@unibe.ch
Also now in the IPCC AR7 WGI Technical Support Unit


