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Climate Forcings from Global Aviation Emissions and Cloudiness
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How drivers contribute to top-of-atmosphere MARTIN
energy imbalance (Effective Radiative Forcing)
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How does this contribute to global warming? SCHoOL

Human-induced warming (AT) over a time-interval from a few years to a few
decades is proportional to total cumulative carbon dioxide emissions over
that time-interval (E) plus the change in global energy imbalance due to
other human influences on climate (AF):

AF
AT = k| E +—
a

* Kk ="“Transient Climate Response to Emissions” = 0.4°C per TtCO,
— TtCO, = Trillion tonnes of CO,; AR5 likely range for k: 0.23-0.68°C

* a ="“Normalized Absolute GWP” of CO, = 1.0 W/m? per TtCO,
— AR5 values of 0.9-1.2 for H=20 to 100 years
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Aviation CO, emissions since 1980 SCHooL
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Aviation CO2 emissions (MtCO2 per year)
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Cumulative CO, emissions, integrated over time SCHOOL

Cumulative CO2 emissions since 1980 (GtCO2)
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Net non-CO, Effective Radiative Forcing (mW/m?2)  [scroo.
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Cumulative CO, forcing-equivalent emissions SCHOOL

Cumulative CO2-forcing-equivalent emissions
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Aviation-induced warming: 0.037°C = 6% of total MARTIN
human-induced warming over this period

Aviation-induced warming from 1980 (K)
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Suppose emissions decline by 1.4% per year from
2018 onwards: impact on global warming?

A hypothetical scenario of emissions decline
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Aviation-induced warming under a 1.4% emissions
decline scenario

Aviation-induced warming from 1980 (K)
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How some people define Net Zero
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Key take-home conclusions SCHOOL

* We have yet to agree on exactly what Net Zero means, which
depends on what we are trying to achieve.

— This does NOT matter for CO,, it matters a lot for SLCPs.

* Traditional “CO,-equivalent” emissions based on GWPs are
not fit-for-purpose in aiming for a global temperature goal.

* Alternative “CO,-warming-equivalent” measures provide a
more realistic indication of impact on global temperature.

* If aviation emissions were to decline by 1.4% per year from
now on, aviation would not contribute to any further global
warming: reduced warming due to SLCPs cancels cumulative
impact of ongoing CO, emissions.
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