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Introduction: Suspended atmospheric
aerosols are key components of the martian
atmosphere, and their vertical distribution
has long been a subject of investigation
with orbital observations and modelling.
The aerosols found in Mars' atmosphere
are mineral dust, water ice, and CO2 ice,
and each have distinct spatiotemporal distributions and radiative effects.
Of particular interest for this study is the
vertical distribution of atmospheric aerosols. In recent years, dust has been observed to have a more complex vertical distribution structure than previously thought,
with the detection of detached dust layers
[1] and large plume-like structures during
Global Dust Storms (GDS) [2].
Water ice distribution is tied to the seasonal behaviour of its associated cloud formations, with seasonally recurring features
including the aphelion cloud belt (ACB)
[3] and polar hood clouds [4] at tropospheric altitudes, as well as higher altitude
mesospheric (>40 km) clouds during Mars’
perihelion season [5] as well as during
GDS [6,7].
Mars’ low atmospheric temperatures
also enable the formation of CO2 ice
clouds, which have been detected at mesospheric
altitudes
over
the

tropics/subtropics and generally during the
colder aphelion season [5,8]. These are
thought to be more ephemeral than their
water ice counterparts, with lifetimes as
low as minutes [9]. More persistent and optically thicker CO2 ice clouds have been
detected at tropospheric altitudes in the polar night [10].
The Ultraviolet and Visible (UVIS)
Spectrometer [11], part of the Nadir and
Occultation
for
MArs
Discovery
(NOMAD) spectrometer suite aboard the
ExoMars Trace Gas Orbiter (TGO) [12],
has now observed the martian atmospheric
limb via solar occultations for over 1.5
martian years. This period covers the
2018/Mars Year (MY) 34 GDS and regional dust storm, as well as the entirety of
the more typical MY 35. As such, UVIS
solar occultation data provides a great opportunity to examine Mars’ vertical aerosol
structure.
Results: We present a new UVIS occultation opacity profile dataset, openly available for use by the community. We also
discuss particular features of interest in the
dataset, and interpret these features by reference to previous published work and by
comparison with the MGCM. In particular,
we focus on notable mesospheric water ice

cloud phenomena observed in both MY 34
and MY 35. We describe the spatiotemporal distribution of these features, and the
link between specific water ice features
and strong atmospheric dust activity from
global and regional storms. The MGCM
temperature and aerosol opacity fields provide valuable points of comparison with
the UVIS dataset, for the purposes of both
explanation and validation of the MGCM’s
existing parametrizations. The UVIS dataset offers opportunities for further research into the vertical aerosol structure of
the martian atmosphere, and improvement
of how this is represented in numerical
models.
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