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1 Impact of cirrus on extratropical tropopause structure
Emig et al., 2025 (accepted for ACP)
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Small-scale diabatic (i.e.
radiative and/or turbulent)
processes in the UTLS region
may play a critical role in
atmospheric transport and
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identify the driving processes — Simulated mixing by small-scale turbulence using multi-scale climate
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— TPC-TOSS: O, GPS and pressure — Development of new CAT (clear air turbulence) submodel to

parameterize the vertical tracer mixing in EMAC
— Parameterizing CAT mixing using turbulence diagnostics
— By applying the CAT submodel in a QCTM simulation, CAT mixing

Organic aerosol fraction and identification of modifies UTLS radiative fluxes, mainly driven by ozone
stratospheric air via TPEx O, data

Determination of chemical N,O tropopause, linking aerosol
observations with BO1 analysis
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Research plan phase II

Main Goal: Quantify the impact of small-
scale diabatics and turbulent mixing on
chemical processing and composition of the
tropopause region in synoptic-scale systems

BO1 objectives

O1 Measurements: Composition modification by mixing events
downwind of turbulence, shear, or cirrus close to the tropopause
O2 Lagrangian identification of dynamical processes and diabatics
leading to mixing based on high resolution ICON data

O3 Evaluation of chemical impact and aerosol processing using
Eulerian model system MECO(n) (= phase Ill: ICON/MESSy)
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- Measurements of turbulence 4o
and mixing effect on ozone s

- Cross-TP transport of cirrus azﬁﬂ_
particles into subsaturated
stratospheric air 3 -

- ICON analysis: Possible to 2 . .
analyze small-scale dynamics: ™, . R N
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location and mixing

Lagrangian analysis tools as in phase | (see left results phase |)
Dynamical processes and PV budget (as in Emig et al., 2025)

Eulerian simulation by applying the novel MECO(n) development
from phase I: Chemical processing from the case base and potential
impact on global UTLS
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