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1. Aerosol Developments

We completed our work on coupling of ICON-Seamless with ART aerosol. Specifically, we modified the MEGAN based
biogenic emission scheme in ART to incorporate the plant functional types (PFTs) from JSBACH. This required
mapping of 11 PFTs from JSBACH to 15 PFTs currently used in ART and followed a similar methodology as reported by
Henrot et al. (2017, GMD) with slight modifications to ensure the accurate mapping of PFTs. With this mapping, we
have now completed the technical coupling of ICON-Seamless with ART. In addition, we have implemented
Anthropogenic emissions for precursor gasses (VOCs, Nitrogen oxides (NOx), Sulfur dioxide (SO2) Ammonia (NHz))
and aerosols (BC and OC) in the ICON-ART model from the Emissions Database for Global Atmospheric Research--
v8.1 (EDGAR, 2024) dataset. A new subroutine for the online emissions model aerosols has been included by
updating the aerosol interface in ART to take into account the anthropogenic aerosol emissions. Furthermore, we have
developed a subroutine for the creation of Secondary organic aerosols from precursor gasses - see figure 1.
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Figure 1: Concentration of soot, primary organic aerosol (POA) and SOA in ug m~%from and ICON-ART simulation
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tested these configurations for an extended
period of 1 month (January 2020) and a Table 1: Aerosol components represented in different model
configurations, differing in number of particle size modes (M)

comparison of the global burden of different ) -
and in the number of aerosol solubility states (S).

aerosol species is ongoing.

2. Comprehensive Chemistry

The comprehensive Chemistry portion was mostly completed using the Horeka machine, but has since been
transferred to Levante to unify the approach of the assembled ICON-SmART project. We first developed and tested
schemes in low resolution (R2B4, ~ 160km). We chose the MOZART-chemistry, in particular the version as described
in Sander et al., 2019 (GMD) as our first ansatz for a comprehensive chemistry setup and used the MECCA framework
(Sander et al., 2011, 2019,GMD) to implement this mechanism including 247 gas-phase reactions, 65 photolysis
reactions for a total of 118 gas-phase species. We performed a 2-month simulation (Jan-Feb 2013) with initialization
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Use of resources 07/25-04/26

Regrettably in the past year we have not been able to use our full allocation of resources. The development and testing
of the comprehensive chemistry and aerosol setups turned out to be more difficult than expected — and such setups
require thorough testing before running the longer benchmark simulations. In particular, the realistic interplay of
initialization of chemical tracers, emissions, prescribing of tracers as well as the stability of the numerical scheme
has to be assured, also to avoid long spin-up times of the model and wasting high amounts of computation time. We
also had to further develop and test our setups and models due to the substantial changes to ICON-ART since it was
last tested with the full MECCA chemistry. This resulted in more short test runs, while the longer, computationally very
expensive, runs had to be postponed to the end of the reported period and the next phase, respectively.

This, in turn, resulted in much less computation time used than expected in the reported period so far, and a high
demand of computation time in the next phase. However, we are confident that we are now in a good position to start
the longer benchmark simulations early on in the allocation period, and hence make the most of any resources
granted in the next allocation period.



