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We have continued our successful research on Aerosol-circulation interactions. Below we
present three examples of our work in 2024 as well as a short listing of other activities using
DKRZ resources in 2024.

Global climatology of low-level jets

We have completed the analysis for the first global climatology of low-level jets, which are wind
speed maxima a few hundred meters above the surface (Weide Luiz and Fiedler, 2024). The work
is based on ERA5 reanalysis data and an automated detection algorithm for low-level jets (Fiedler
et al., 2013). The spatial pattern of the occurrence of low-level jets highlight their global
occurrence with some areas like coastal upwelling regions being particularly favourable for their
formation. The results inspire further research using ship-based measurements of wind speed
profiles that we will collect in the tropical Atlantic from January to March 2025 thanks to two
newly funded expeditions with RV METEOR as part of the data collection of Experiments with
the Portable Observatory for Dust Transport (EXPORT) of the PI.

Response of circulation to aerosol forcing

As part of CRC 1502 Project B02: “Towards a better understanding of moisture responses to
radiative forcing”, we have analysed observational data and CMIP6 output from the historical
experiments, and single-forcing experiments for aerosols from AerChemMIP and DAMIP. The
analyses involved approximately 14 different models and more than 450 individual simulations.
Results from the analyses suggest a response of the northward heat transport to spatial patterns
of aerosol radiative effects with implications for Arctic Amplification (Varma and Fiedler, in prep).
Further studies are now underway that build on the data workflows created for this study and
inspire also the AerChemMIP2 experiment protocol for CMIP7 models (Fiedler et al., in prep.).

Al-based reconstruction of dust observations

Our work on dust plume reconstruction using machine-learning algorithms was published in AGU
Advances (KanngieBer and Fiedler, 2024). We continued our work on reconstructing an extreme
dust plume transported to Europe in March 2022 by combining satellite, ground-based remote
sensing, and ground-based in-situ observations. We compared our reconstruction results against
reanalysis data and archived dust forecasts (KanngieBer and Fiedler, in prep.). The focus is on
dust plume reconstructions at a high temporal resolution of 15 min during daytime in and around
the Bodélé depression, a major dust source of global relevance. Results from the dust
reconstructions were presented to EUMETSAT and are used in a follow-up student project in
physics.

Other work done in 2024 within project 1198:

e Development of a revised scaling for the simple plumes parameterization for the historical
period began for CMIP7, including ICON simulations with diagnostic calls to the radiation
scheme to compute the instantaneous radiative forcing of anthropogenic aerosols (Fiedler
et al., in prep).

e Data analyses by five PostDoc, four PhD students, and four master students on topics
addressing aerosols, circulation, or both.

e Ongoing experiments with an offline dust emission model for CRC 1502.
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