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Three sources of uncertainty in projecting future warming

End of century warming (2091-2100) compared to preindustrial (1861-1899) in CMIP5 models
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Emissions Climate Sensitivity Carbon Cycle Feedbacks
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What is likely going forward?

140 Gt _Global CO, Emissions from Energy & Industry
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Hausfather and Peters 2020, Nature ;



Global coal use has peaked and is in structural decline
Global Coal Use — Actual and WEO Forecasts from 2013-2020
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Clean energy has become cheap

Solar Wind Batteries
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Current policies results in around 3C warming

Warming in RCP and |IEA scenarios between 1880-1900 and 2090-2100.

IEA scenarios are extended through 2100 by assuming constant CO2 emissions after 2040.
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Hausfather and Richie 2019



Current
Policies

Pledges
& Targets

Optimistic
Targets

+2.1°C

1.5°C PARIS AGREEMENT GOAL

4Emmmmmmm WE ARE HERE

1.1°C Warming
in 2020

PRE-INDUSTRIAL AVERAGE

Global mean
temperature
increase
by 2100

Climate
Action
Tracker

CAT warming projections
Global temperature
increase by 2100

December 2020 Update

New net-zero commitments get us down close to 2C

Climate Action
Tracker, 2020

However, commitments in many countries yet to be translated into short-to-medium-term policy



Large gap between near-term commitments and <2C

Greenhouse emissions remain far off track for global climate goals

== 2010 Policy Current Policy Unconditional NDCs === Conditional NDCs = 2(C scenario
== 1.8C scenario 1.5C scenario

80 : Today Paris Commitment Period

Current policies and NDCs

_— get the world nearly halfway from
the baseline to the 2C trajectory

But a gap of 12 to 14
GtCO2e remains.
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And the gap is more than twice
as large to reach the 1.5C trajectory.

UN Emissions
Gap Report, 2020
Carbon Brief 2020 s




Simplified Emissions Pathways for Climate Targets

Historical = 1.5C 66% — 1.5C 50% ‘ 2C 66% = 2C 50%
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Simplified Emissions Pathways for Climate Targets

Historical = 1.5C 66% — 1.5C 50% ‘ 2C 66% = 2C 50%
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Planning ahead for the narwhal curve

SSP2 MESSAGE < 2°C target (2.6 W/m?) SSP2 MESSAGE < 1.5°C target (1.9 W/m?)
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Many possible energy futures

The 2100 primary energy mix varies widely between models
Coal @ o0il Gas Nuclear @ Biomass @ Renewables

1,500
’ Baseline scenarios 2C scenarios (RCP2.6)
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Takeaways

High warming scenarios based on high emissions pathways have become
much less plausible over the past decade due in part to successes in making
clean energy cheap.

However, the world is still on track for around 3C warming with current
policies, and uncertainties in both climate sensitivity and carbon cycle
feedbacks mean that we still cannot rule out 4C.

Substantial additional emissions reductions are required to limit warming to
well-below 2C, and technology will not accomplish it alone. New net-zero
commitments are encouraging, but need to be supported with near-term

policy.
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Thanks!

Questions?

zeke@thebreakthrough.org
@hausfath
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