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Climate Effects of Aviation Emissions 4#7
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Sustainable Alternative Fuels (SAF)

Reduction in
number of soot
particles and ice
particles by
50-70%
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How important are the aviation non-CO,-effects? 4#7
DLR

Radiation change

Global Aviation Effective Radiative Forcing (ERF) Terms
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Climate impact of future aviation scenarios (CO, and non-CO, effects)
Relating top-level aviation targes (CORSIA, ﬁ

Flightpath2050) to the Paris Agreement
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= Climate-neutral aviation (whatever that is) has to include non-CO2 effects

» Without a drastic change (e.g. H2 / large amount of SAF, etc.) the climate impact of aviation will further increase
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Uncertainies:

- Emission

- Transport pathways

- Atmospheric response / lifetime
- Radiation effects

- Temperature impacts

Global Aviation Effective Radiative Forcing (ERF) Terms
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The non-linear climate response model AirClim - Basic idea 4#7
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Emission locations for precalculated look-up table: 4#7
subsonic case DLR
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Aviation climate impact is a combination of Design —
Routing — Atmosphere
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Climate Impact of Formation Flights
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Contrail Formation during Form
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Large interaction of vortices:

Generally:

- broader contrail

- less ice mass

- lower extinction

- Smaller overall climate impact
- 20-60%; Mean ~50%
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Analysis of ozone production dependln
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Analysis of ozone production depending on regions:
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Non-CO, effects largely contribute to }

aviation climate impact Measure

Development of CO, equivalent
calculations that
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Inclusion of non-CO, aviation effects in the EU ETS 2

Projects with UBA
Procedure developed in cooperation with
4 DLR institutes PA, LV, AT, FW
MRV Scheme tested with airline and UBA
* Reporting feasible
» Verification feasible
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Summary

= Aviation climate impact due to CO, and non-CO,, effects
= Non-CO2 aviation impacts are important (>50% of total climate impact)

» Scenario analysis showed that aviation will not become ,climate-neutral”
without addressing non-CO,, effects.

* OpenAirClim development is on-going

= Assessment of mitigation options show different effects for CO, and non-
CO, : Formation flight: win-win! Often we ave trade-offs

= NO,- Ozone relations gives
= A better understanding of weather related effects
» Provides a basis for revision of algorithmic climate change functions

» More work available on: Climate Metrics, single flight analysis, route
optimisation ..... See also sigrun Matthes talk

Institutsklausur IPA, 2023, Aviation, 02.05.2023
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