Mars Recent Climate Change Workshop Abstract
Modeling the Martian Dust Cycle 600,000 Years Ago
Melinda Kahre, Robert Haberle, Jeffery Hollingsworth, and James Schaeffer
melinda.a.kahre@nasa.gov
Large variations in Mars’ orbit parameters are known to have likely affected Mars’ climate significantly over the past few million years.  Recently discovered buried CO2 at the South Pole that could potentially exchange with the atmosphere adds additional complexity to recent climate change studies.  Haberle et al. (this workshop) show that thick water ice clouds 600,000 years ago may have produced a greenhouse effect strong enough to raise global mean surface temperatures by several tens of degrees Kelvin.  The version of the MGCM used in that study utilized relatively simple assumptions for the dust distribution (constant in space and time) that was used to force the model and to provide seed nuclei for the water ice cloud microphysics.  However, there are many reasons to expect that increasing the obliquity and approximately doubling the atmospheric mass will lead to a much different (likely intensified) dust cycle than Mars exhibits today.   We present preliminary results of a Mars general circulation modeling study that is a follow-up to the work of Haberle et al.  Like in the initial study, we focus on a period of time (600,000 years ago) when we speculate that the buried 5 mb of CO2 at the South Pole would have sublimated into the atmosphere.  This corresponds to an obliquity of 34.76°, an eccentricity of 0.085, and longitude of perihelion 259.4°.  The processes of dust lifting, transport and sedimentation are modeled explicitly.  The spatially and temporally evolving dust distribution forces the model and provides the seed nuclei for the water ice clouds.  We will show aspects of the dust and water cycles that result from our simulations.

