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Motivation and Scope - Contrail climate effect ‘ Developing Contrail CCFs: A Lagrangian Approach

7 Aviation is seeking for ways to reduce its climate impact caused by CO, emissions |{» Non-CO, effects are important, determining """ Gaems " (@, . 2E | | Lagrangian concept to study development and radlatlve effect of contrails in the global
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and situation during release, non-CO, effects such as contrail formation vary depending 2/3). i ——— 11 | |7 Pulse emission at specific location and =~ = I“
on meteorological background. - Contrail-cirrus (57%) are one of the largest = e s specific time (32 time-region-grid-points). s &3

- The ClimOP Project aims to estimates the mitigation potential of climate optimized contributors to the effective radiative forcing - - ¥ Following the air parcel moving along * |
aircraft trajectories, building on concepts established in previous studies that of global aviation. — ] i 50 trajectories (Lagrange). TR L HHN e g
investigated the influence of different weather situations on aviation’s contribution to || Large uncertainties exist in magnitude in part e wwallu| || Input variables from EMAC grid box S B e
climate change, identified climate sensitive regions and generated data products which due to incomplete representation of key = EEhe A = (e.g. Temperature and Humidity). e e ey re
enable air traffic management (ATM) to plan for climate optimized trajectories [3,4]. processes [3]. — > I\/Ilcrophy5|cs are computed on these trajectory. trajectories (orange) from five time-regions [1].

 In research presented here, a Lagrangian approach is further developed to determine || - Very different time scales between CO, and S | | i g I <<y [l g
the sensitivity of the atmosphere to aviation emissions with respect to climate effects in non-CO, effects are accounted for by using R
order to identify climate optimized aircraft trajectories. climate metrics (e.g., ATR20). Figure: Climate forcing terms from global aviation [3]. |
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Figure: Optimized trajectories for the route Figure: Reduction in climate effects (ATR20) vs. increase in fuel burn Crc')en?[f;“ - empera e enoug ’ Ormlng - Figure: Contrail formation regions [7]. ; : > PrOtOtypeaCCFS de.rlved from CCFS can be Used fOr
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Contrail formation parameter in EMAC vs airborne observations - Case Study: 26 March 2014 CONCLUSIONS

- Comparing temperature and humidity based on airborne observations (HALO || . Key atmospheric parameters (temperature -~ - T .y - Cold bias can be reduced with mean temperature nudging. Systematic cold bias and
measurement campaign) and different EMAC model setups. d humidity) f trail f tion f th A e dry/wet bias between EMAC and aircraft measurements differs with nudging concept.
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o] simulation (model cold bias along the aircraft trajectory. z 20 . o . o . . .
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