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Introduction: Water ice clouds are an essential component of the Martian atmosphere. The Martian atmosphere has water-ice clouds for most parts of
the year covering different regions. They are of relevance for understanding the atmospheric thermal structure, chemical composition, and dynamics, and the
planets water cycle. Just to give a few examples, studies have suggested links between clouds and semi-diurnal atmospheric tides [1] and northern-hemisphere
extratropical weather phenomena in the last years [2].
Likewise, transferring knowledge on today’s clouds for
studying the early Mars climate is of significant interest [3].
As part of an undergraduate student project,
this study visually analyzes the spatiotemporal variations of water ice clouds over the Martian atmosphere.
This visual analysis focuses on identifying the spatial
distribution and frequency of water ice clouds for one
Martian year using MARCI data.
The dataset used in this study consisted of
daily MARCI visible data of one Martian year. The
analysis procedure consisted of visual identification of
ice clouds as visually observed. The data analysis consisted of two procedures, the first one focused on the
manual digitization of observable ice clouds in each
image in addition to identifying its geographical location within the planet (figure 1). Note that a month
here is identified as approximately 16 degree of solar
longitude.
The preliminary findings suggest that water
ice clouds are found in both the northern and southern
hemispheres of Mars with much more presence within
the equatorial belt of Mars. Water ice clouds are much
more pronounced in the northern hemisphere than the
southern one. Furthermore, water ice clouds are much
more frequent in the northern spring and southern
summer than any other parts of the year.
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Figure 1: MARCI data with digitized ice clouds locations
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