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SUBLIMATION OF WATER FROM THE RESIDUAL NORTH POLAR CAP ON MARS; B.M. 
Jakosky, Laboratory for Atmospheric and Space Physics, University of Colorado, 
Boulder, CO 80309-0392 

Measurements of the column abundance of water vapor in the martian 
atmosphere clearly show an increase in water in the northern hemisphere during 
the spring and summer seasons. Some of this water appears prior to the 
exposure of the residual cap, and is inferred to have been either desorbed 
from the regolith or sublimed from the edge of the retreating seasonal C02 cap. It is the water which appears after the residual water-ice cap is 
exposed that is of interest here. 

The water vapor measurements show that the increase in water vapor 
abundance in the northern hemisphere continues after exposure of the residual 
cap, and that the rate of its appearance increases markedly at the time that 
the residual cap is exposed. Additionally, the water vapor abundance peaks at 
the edge of the residual cap, and the time at which the maximum abundance 
occurs at each latitude is increasingly delayed at lower latitudes. These 
results suggest that the source of the water is in the polar regions, although 
they cannot distinguish between water from the residual cap itself or from the 
surrounding circumpolar debris deposits. 

A model of sublimation from the residual cap has been constructed in 
order to provide constraints on the supply of water. The model numerically 
integrates the sublimation from the residual cap using as inputs the observed 
seasonal variation of cap surface temperature, the observed diurnal variation 
of temperature away from the cap center, the known geographical distribution 
of cap material, a model of sublimation from the surface based on both 
turbulent and convective transport, and a model of the functional form for the 
surface temperature as a function of season and latitude. Unknown parameters 
are the surface blackbody emissivity, the effective fraction of the surface 
which is capable of subliming ice, and the near-surface wind speed. For 
reasonable values of these parameters, the modeled water vapor sublimation 
closely matches the observed appearance of water in the northern hemisphere 
atmosphere after the exposure of the residual cap. Interestingly, varying the 
parameters in a realistic manner generally tends to increase the modeled 
sub1 imation rate. 

The following conclusions are reached based on this analysis: 1) The 
source of water in the atmosphere after the residual cap is exposed appears to 
be in the polar regions rather than being continued desorption from the lower- 
latitude regolith. 2) The residual polar cap is capable of supplying the water 
which appears in the atmosphere after the residual cap is exposed. 3) 
Sublimation or diffusion from the circumpolar debris deposits or high-latitude 
regolith is not required in order to explain the water vapor behavior; in 
fact, a major contribution of water from these locations appears to be ruled 
out. 
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