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Introduction: The availability of liquid water is
a key ingredient in the search for potential life on
Mars [1]. While the current climate does not favor the
prolonged presence of liquid water, there might be a
chance for emergence on a smaller scale, for perhaps
shorter time periods. One of the potential processes is
deliquescence, the transient formation of salty brines
through adsorbing water-vapor from the atmosphere.

In this abstract our latest findings are presented in
the search for the best possible locations and times to
look for potential liquid water formation. The salts
reviewed in this work are calcium-perchlorate
(Ca(ClO4)2) and magnesium-perchlorate (Mg(ClO4)2).
The full research will be available some time in 2021,
presumably. 

Methods: Relative humidity was calculated using
surface temperature, atmospheric pressure and water
vapor volume mixing ratio data for the 29th Martian
year. The applied model is the LMDZ GCM version
5, detailed in [2], the second generation of the model
described in [3] and [4]. To derive the relative
humidity with respect to ice and with respect to
liquid, the saturation water vapor volume mixing ratio
was calculated with a modified form of the Goff-
Gratch equation [5,6]. For the detailed calculations
please refer to the methods section of [7]. 

The chosen local times of interest ranged from
5 PM to 7 AM, as during the day the relative humidity
levels are too low for possible liquid formation,
including deliquescence. Relative humidity tends to
rise during the night, when temperatures are usually
low, and to decrease during the day, when tempera-
tures are higher. This in turn leads to potentially ideal
time windows that range from tens of minutes to a
few hours at a time. 

The chance for deliquescence is measured on a
scale from 0 to 1, where 0 means no chance, and 1
means definite chance. A certain time and place is
determined ideal if both the temperature and relative
humidity levels are above the salt specific thresholds;
while at the same time the relative humidity with
respect to ice stays below 150%. According to the
research of Rivera-Valentín et al. [8], if relative
humidity with respect to ice greatly exceeds 1, then
nucleation is the favored process. 

Results: The results are illustrated in annual
averages, and georeferenced maps, depicting the same
local time everywhere. In this abstract two local times
are depicted, 11 PM and 1 AM, both for the Martian
year 29. The data was averaged for the whole year in
both cases. 

Figure 1: Zonal average of calcium-perchlorate deli-
quescence throughout Martian year 29 at 11 PM. 

The prominent “area” in Figure 1. in the northern
hemisphere is a teardrop shaped one between
approximately Ls 15 and Ls 170. The upper arch
corresponds to the edge of the seasonal sublimating
CO2 ice cap, and the exposure of the H2O ice
underneath. The saturated area above 75° is likely
influenced by the perennial H2O ice layer. In the
second half of the year we see a rather thin line of
chance appearing in the southern hemisphere; the arch
is again in good agreement with the receding CO2 ice
cap. The exposed H2O ice heats up and sublimes
quickly, which could potentially open a brief window
of ideal conditions for liquid brine formation. 
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Figure 2: Annual average of calcium-perchlorate deliques-
cence throughout Martian year 29 at 1 AM. 

Looking at the georeferenced annual maps, we
can see two larger regions in the northern hemisphere,
and an almost continuous band in the southern hemi-
sphere. Acidalia Planitia and Utopia Planitia seem to
be the most likely areas for liquid water formation at
11 PM. There seems to be a small chance for
deliquescence in Hellas Basin and Argyre Basin as
well in the southern hemisphere. 

The modeling based theoretical possibilities for
deliquescence are not firm predictions to reality.
However, currently there are no better methods to
estimate the potential for deliquescence on present
day Mars, and such calculations can help to refine the
temporal and spatial characteristics, where next
mission instruments should focus. The HABIT
[9,10,11] onboard the ExoMars Rosalind Franklin
rover mission [12,13] will be testing the
deliquescence process in-situ, providing the best way
to check the validity of martian climate modeling
studies.
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