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In the current Martian climate water ice is not stable close to the surface at low and
mid latitudes [1,2,3,4]. However, The Mars Odyssey Gamma Ray Spectrometer has
detected significant amounts water in equatorial regions within a couple of metres of
the surface [5]. This subsurface ice must be slowly diffusing back into the atmosphere
as it is out of equilibrium with the current climate, and is presumably a relic from a
past epoch. The timescales for this diffusion process, certainly at depths of a few me-
tres, can be extremely large and is dependant on regolith properties. When comparing
this to the changes in the Martian obliquity, which has varied between 15˚ and 45˚
within the past 10Ma alone [6,7] with a pseudo-period of the order 100,000 years, it is
unlikely that any subsurface water ice, present in low-mid latitudes even at relatively
shallow depths, ever reaches equilibrium.

Here we use the LMD Mars General Circulation Model (GCM) [8] coupled with the
Berlin Mars near Surface Thermal model (BMST) developed at DLR [8], to assess the
stability and longevity of subsurface water at different obliquities as well as locally
under present climate conditions. Initial simulations have been conducted in 1D on
various sites of interest on the planet including the Gusev Crater, Arabia Terra (site
of subsurface H2O enrichment) and high latitudes in the northern and southern hemi-
sphere. Further 3D studies have been conducted at 30˚, 35˚ and 45˚ obliquity with
present perihelion and eccentricity values.
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