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Global Aviation Effective Radiative Forcing (ERF) Terms
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Climate Change Functions (CCFs)

ACACIA aims for scientifically based and internationally harmonised policies
and regulations for a more climate-friendly aviation system.

(1) Improve scientific understanding of those impacts that have the largest
uncertainty, in particular, the indirect effect of aviation soot and aerosol on
clouds.

The Climate Impact of Aviation

Climate Forcings from Global Aviation Emissions and Cloudiness
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Aims

Global aviation ERF in 2018

(2) Identify needs for international measurement campaigns to constrain our e ' | o
numerical models and theories with data and we will formulate several design o0 b _
options for such campaigns. 2t - .
(3) Putting all aviation effects on a common scale will allow providing an S 8 i
Mitigation by green operations updated climate impact assessment. Uncertainties will be treated in a ¢ [ i
! L ! ! transparent way, such that trade-offs between different mitigation strategies can 8 OT |
N s i be evaluated explicitly. ; L ]
E z : et : (4) Provide the knowledge basis and strategic guidance for future g L _
§ - ECRIDRRcRon I Implementation of mitigation options, giving robust recommendations for no- Z L, L Non-CO, et i
go " [ regret strategies for achieving reduced climate impact of aviation. R W % -
0 {1001 IS
0 T T r— 20 0 50 100 150

Change in climate impact [%]

Figures from Lee et al. 2020, Grewe et al. 2017, Fromming et al. 2020 _ o _ )
Effective radiative forcing (ERF) (MW m™)

Project structure and Role of Partners T —
SCientifiC WorkpaCkeS: ﬂPl-Advancingourknowledgeon WP 2 - Quantification of aviation noN
indirect aerosol effects CO, effects an
WP 1: Advancing our knowledge on indirect aerosol effects - aim 1 —> =N
WP 2: Quantification of aviation non-CO?2 effects and associated uncertainties - aim 1 §
WP 3: Concept of measurement campaigns — aim 2 8
Q g
WP 4: Impact of future (aviation) scenarios / developments —» aim 3 A @
\WP 3 - Concept of measurement WP4 - Iﬁ;bact 6f'fhtdfié (';v.iatibn»)' /
] ] _ _ campaigns scenarios / developments
Collaborative work in Partner Institutions: 1l
. . . . . . WP 5 - Exploitation
4#7 Chemistry, aerosol and cloud modelling in ESM, uncertainties analysis, concepts of measurement and dissemination
DLR campaign, overall assessment and synthesis
°CICERO Modelling of aerosol and NOx-induced effects, assessment of non-CO2 impacts in policy, climate impacts
N In future scenarios, metrics
Metropolitan . . . . . . . . .
%Un;,e:;ﬁ; Trade-off studies, radiative transfer calculations for individual contrails, overall assessment and synthesis
@ 5‘2‘;5%‘; Large-eddy simulations of aerosol-cloud interaction, analysis of satellite data, ESM simulations of impact,
PR overall asse_ssment and synthesis | °CICERO 4
L wien Gap analysis for concept development of future measurement campaigns, concepts of measurement  Conter for Inerntiona
campaign ¢ i
ETHzurich Laboratory studies of ice nucleation ability of aircraft soot, identification of meteorological conditions for ¢ . &) i
large aviation-induced ice cloud perturbations % ¢ |
'.c; UBVE RoATT . . - . . . . . Manchester ,
' Analysis of newly developed ice cloud microphysical retrievals, cloud-resolving simulations Metropoli F
-I’-‘U Delft Transport pathways from the location of emission to the location of impacts, methods for green flight ST | UNIVERSITAT
trajectories @ URnive;sii.tyof
- : - . eadin
9 JULICH High-resolution reference datasets of water vapour, clouds, aerosol and chemical tracers, concepts for ) 8 /-#;:
T future measurement campaigns ') JULICH o
zh® ESM simulations of chemical impacts, assessment of uncertainties RN ) nversiti
e _ o _ ‘wien
- | | — Aircraft emission measurements on a test rig ~ -~ X
. . . . . . . ' "ETHzurich”, "~ Sy
This work has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 875036. é’-w o
ACACIA is part of the ACGA cluster of aviation projects. % %

Deutsches Zentrum fiur Luft- und Raumfahrt eV

Institut fur Physik der Atmosphare
http://www.dlr.de/ipa

07.10.2020




