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Contrary to most other sectors of human activity that lead to a climate forcing, the transport sector appears to have 
significant difficulties in reducing its emissions. This applies in particular to air traffic. In aviation the non-CO2 
effects are large in relation to its CO2-induced climate impact, if measured in terms of radiative forcing or effective 
radiative forcing (e.g., Prather et al., 1999; Sausen et al., 2005; Lee et al., 2009; Lee et al., 2021). The non-CO2 
climate effects of aviation, such as NOx-induced effects or contrails, are larger than the non-CO2 effects of ground-
based emissions. The induced radiative forcings are larger than those arising from emissions close to the surface as 
the emissions live longer and the temperature difference to the surface is high. As our understanding of air traffic’s 
atmospheric impact improves, mitigation methods and related tools evolve.

The environmental impact of transport has been of interest for intensive research for more than three decades. 
On dedicated international conferences topics related to the impact of transport on the atmospheric composi-
tion and on climate were discussed and new results were presented: After the European Conference on Aviation, 
Atmosphere and Climate at Friedrichshafen (Lake Constance, Germany) in 2003, five International Conferences 
on Transport, Atmosphere and Climate (TAC) were held in order to update our knowledge on the atmospheric 
impacts of aviation, and to also include all other modes of transport: at Oxford (United Kingdom) in 2006, at 
Aachen (Germany) and Maastricht (Netherlands) in 2009, at Prien am Chiemsee (Germany) in 2012, at Bad 
Kohlgrub (Germany) in 2015, and finally at Bad Aibling (Germany) in 20221. The long gap between TAC-4 and 
TAC-5 was caused by the COVID-19 pandemic.

This issue of METEOROLOGISCHE ZEITSCHRIFT comprises 8 papers from contributions of the latest TAC 
conference which all cover aviation related topics. 

Yu and Miake-Lye (2024) estimate the volatile contribution to measurements of non-volatile particulate matter 
emissions from aircraft engine at ground level. This helps to evaluate the quality of measurements according to 
ICAO standards.

Rolf et al. (2023) reports on the quality of compact hygrometers for airborne measurements. Such instruments 
are necessary to obtain better water vapour measurements which cover a large fraction of the global atmosphere 
at flight altitude. They would form a desired input for the prediction of humidity by means of weather forecast 
models, a necessary step towards reliable prediction of persistent contrails.

Jones and Miake-Lye (2023) simulate the impact of the number of non-volatile particulate matter particles and 
the fuel sulphur content on the number of ice particles formed in an aircraft plume. They formulate the hypothesis 
that a low sulphur content might lower the number of activated particles.

Hofer et al. (2024) study the impact of alternative fuels on formation and persistence of contrails. They find 
that contrails are also formed if kerosene is replaced by methane or liquid hydrogen.

Gierens (2023) presents a formulation for calculating the transmission of clouds that are randomly aligned in 
the vertical. This will allow to forecast whether contrails can be observed by satellites and to estimate whether it 
might be worthwhile to avoid certain contrails.

Keles et al. (2024) give an example how to apply climate response models in aircraft design. They use two 
different CRMs (AirClim and LEEA) to estimate the total climate impact of different aircraft types. They find that 
turboprop aircraft have a smaller climate impact per passenger kilometer than regional jets.

Zengerling et al. (2023) apply so-called algorithmic climate change functions. They show that flying slower 
and lower reduces the climate impact without introducing new aircraft.
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Sausen et al. (2023) demonstrated in a complex real life trial including evaluation by satellite images and cal-
culation of statistical significance that persistent contrails can be avoided by flying up to 2000 ft (two flight levels) 
higher or lower.
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