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There are three main forcing functions of the Martian climate system: orbital variations, atmospheric mass, and clouds. Orbital variations on Mars are large and well known. The recent detection of ~5 mb of buried CO2 ice at the South Pole represents and a new exchangeable reservoir for atmospheric mass not previously considered. Clouds can have positive or negative forcing depending on their properties. We explore the consequences of these three forcing mechanisms on the Martian climate system using the NASA/Ames Mars General Circulation Model. We focus on conditions appropriate for orbital conditions 632K years ago when summertime insolation at the South Pole was a maximum and assess climate sensitivity to changes in atmospheric mass and cloud radiative properties. We find that clouds can produce a very strong greenhouse effect warming global mean surface temperatures by many 10s of Kelvin. 
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