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i % $ o UA-ICON successfully resolves a realistic -5/3 mesoscale scaling across resolutions. HKE budget is dominated by the divergent component, mainly
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Methodology

o Spectral Space:
A non-hydrostatic, discrete Fourier transform (DFT) based spectral energy budget (Peng et al, 2015).
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o Physical Space:

Duchon-Robert framework to measure instantaneous energy transfers at specific spatial location and scale of interest
(Duchon & Robert, 2000).
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Summary and Outlook

UA-ICON successfully simulates a mesoscale -5/3 scaling in the mesosphere and lower thermosphere (MLT). However, the presence of this scaling
alone does not uniquely identify the underlying dynamics. Multiple mesoscale processes can produce the same spectra.

To address this ambiguity, we formulate a full spectral energy budget in parallel with energy transfers in physical space. These complementary
diagnostics are first tested and validated on idealized mountain wave simulations where dominant mechanisms are known.

Variability within the MLT is primarily governed by large-scale waves and tides, which govern the background dynamics. High downscale energy

transfers are observed in mesoscale domains characterized by subcritical Ric
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The application of our framework to UA-ICON simulations with regional refin
opportunity to elucidate the mesoscale HKE spectrum in the MLT region.
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D;(u)represents the amount of energy transferred at the scale |, by inertial dissipation. For scales larger than Kolmogorov
scale, this term provides most of the energy transfer (Faranda et al, 2018).
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