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In atmospheric sciences, a central tool to test hypotheses are numerical models, which aim to
represent (part of) our environment. One such model is the weather and climate model ICON [1],
which solves the Navier-Stokes equation for capturing the dynamics and parameterizes subgrid-
scale processes, such as radiation, cloud microphysics, and aerosol processes. Specifically, for the
latter exists the so-called Hamburg Aerosol Module (HAM [2]), which is coupled to ICON [3] and
predicts the evolution of aerosol populations using two moments (mass mixing ratio and number
concentration). The high complexity of aerosols is reflected in the number of aerosol species (total
of 5), number of modes (total of 4), and their mixing state and solubility. The module calculates
aerosol composition and number concentration, their optical properties, their sources and sinks,
and their interactions with clouds via microphysical processes. Aerosol emissions are sector-
specific and based on global emission inventories or dynamically computed.

Within our work, we stumbled upon an interesting pattern occurrence in our simulations upon
changing/turning off single emission sectors. If we, e.g., removed black carbon from aircraft
emissions, the strongest changes emerged over the African continent, which is not the region
where we were expecting to see the strongest response. Further investigations revealed that this
pattern emerges independently of the emission sector as well as species, confirming our suspicion
that we are facing a bug within HAM. Here, we want to present how we approached the challenge
of identifying and tackling a bug within a complex module with several thousand lines of code.
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