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The simulations performed were carried out to study the atmospheric dust cycle with particular
focus on the representation of atmospheric dust concentrations. Overall, the objectives of the
simulations were to improve the dust emission module in HAM2.3 and thus to improve the
representation of the atmospheric dust concentrations and its variability. Finally, we used the
atmospheric general circulation model ICON coupled to the aerosol model HAM2.3 (Salzmann et
al., 2022; Tegen et al., 2019):

During the reporting period, we continued our work on implementing a scheme accounting for the
mobilization of mineral dust during vegetation fire such as agricultural fires or wildfires. The work
on the high-latitude dust sources was slowed down due to a change in personnel. Our work on the
‘fire-dust emission’ parameterization is based on the conceptual approach discussed in Wagner et
al. (2021) and in the ICON-HAM model framework additionally introduces links to soil and
vegetation characteristics. The implementation into HAM has been started during an earlier
reporting period. During this report period, we have started to test this scheme thoroughly in ICON-
HAM and hence in an atmosphere-aerosol model environment. The experiment set-up enables us
to explicitly calculate the fraction of fire-driven dust emission flux and atmospheric dust
concentration. During the testing, the ‘fire-dust’ emission parameterization required some further
adjustments.
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Figure 1: ICON-HAM dust simulations for 2003-2014. Spatial resolution of 160x160 km? with a
model time step of 10 min. The results are preliminary.



First results illustrate that ICON-HAM reasonably represents the expected, predominant dust
emission regions (Figure 1). However, their emissions are at the lower level compared to similar
aerosol model. Fire-driven dust emissions occur in regions susceptible to fires, but highest fire-
driven dust emission fluxes do not match the regions that are well known for their extensive
wildfires. Overall, the fraction of fire-driven dust is small with respect to the entire year, but can be
significant locally during a wildfire event.
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