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Introduction:  The multi-year Mars Reconnais-

sance Orbiter (MRO) Mars Climate Sounder (MCS) 
data-set offers rich insight into the Martian polar at-
mospheres which are driving the whole planet’s at-
mosphere due to its significant CO2 freeze-out during 
local winters of up to 30%. 

The main objective of this work is to look for var-
iations in the extent and morphology of the polar vorti-
ces. We think that the north polar vortex is more un-
stable than the south. This may lead to differences in 
the pole-ward transport of heat, dust, and water ice. 

Methods:  We have established a new full MCS 
data-set database that allows us to study data slices 
through time and space with relatively low effort. We 
are studying how the polar vortex develops over time 
and altitude/pressure levels by tracking clouds. We are 
using the “dust opacity” higher level data column of 
MCS as a proxy for CO2 cloud opacity during polar 
winter.  

For the preliminary work in here, we have chosen 
to compare north and south cloud activity 30 Ls after 
the coldest day of the local winter, because MCS has 
previous reported on cloud structures at those times 
[1]. Binning data for 10 Ls together, this results in an 
Ls range of 300 to 310 for the north pole, and 120 to 
130 for the south. The chosen level of altitude is a 
pressure value of 50 +- 5 Pa. All plots show the dust 
opacity multiplied by 3 in km^-1, which has previously 
been used as an indicator of CO2 clouds in MCS data. 

 
MY 29, North pole, “dust” opacity at pressure alti-

tude 50 Pa. 
 
 

 

 
MY 29, South pole, pressure level 50 Pa. 
 

 
MY 30, North pole, pressure level 50 Pa. 
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MY30, South pole, pressure altitude 50 Pa. 
Preliminary conclusions: Looking at 2 years of 

data and only 1 pressure level, it is not necessarily evi-
dent that the north pole has a weaker polar vortex 
structure. In MY 30, the structures seem more clear in 
the north than in the south. We will present a thorough 
study through the parameter space at the conference. 
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