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Introduction:  The laser altimeter (MOLA) [1] on
the Mars Global Surveyor (MGS) spacecraft measured
the change in icecap elevation of due to the seasonal
deposition of CO2 from February 1999 until June 2001.
These data, which have been re-processed with im-
proved calibration and orbital information, have been
used in a new estimation of the depth of precipitation
at both poles in an effort to better understand the den-
sity and form of the CO2.

Approach:  The altimetry data was corrected for
all known errors, including those due to pulse spread-
ing, range walk, surface reflectance, along with im-
proved orbital information that utilized cross-over in-
formation in the orbital analysis and to derive the mean
topography of the Mars surface for all values of Ls.
Approximately, 700 million observations were used in
the development of the topographical model of Mars
[2]. The statistics of the solution indicate that a single
altimeter measurement was consistent with the ensem-
ble to better than 1 meter in elevation and between 100
and 200 meters in horizontal position after a few gross
errors due to orbital inaccuracies were removed.

The altimetry residuals to the best fit mean topog-
raphic model were used to look for the change in ele-
vation in the polar regions due to seasonal changes.
The data between lat 50N and the pole, and 50S and
the pole were utilized in the study. The data were ana-
lyzed in groups of 50 orbital passes across each of the
poles, equivalent to a period of 4 days and, on average,
a little more than 2 degrees of Ls. The mean elevation
residual for each 50-pass group was computed at each
degree of latitude. One hundred and sixty 50-pass av-
erages were obtained from the complete MOLA
dataset covering over 1 Mars year.  A single gap of a
few weeks exists in the data span during solar con-
junction during which the MOLA instrument was
turned off. The residuals are the result of orbit errors,
as instrumental, and the precipitation signal. In order to
isolate the precipitation we referenced all the elevation
residuals to latitude 50N or latitude 50S, respectively.

Figures 1 and 2 show the dynamic range of the pre-
cipitation as a function of latitude. Note that Fig 1 for
the north pole covers a full martian year and Figure 2,
southern hemisphere, covers all but the southern Fall.

The results for the north show a range that ap-
proaches 2 meters and that the maximum appears to
occur at latitude 80N, the edge of the permanent ice
cap. The results for the south show less accumulation
but this is probably due to the lack of data during

southern fall.  When the southern Fall data are in-
cluded we anticipate that the maximum elevation range
will increase in the south, probably matching the range
seen in the north.  Note that the dynamic range in the
south appears to increase steadily with latitude. These
results are somewhat different from our earlier analysis
[3] in which we estimated a dynamic range of slightly
more than 1 meter in the north and slightly less than 1
meter in the south.

Fig. 1 Dynamic range of north pole precipitation,
102<Ls<487.

Fig. 2 Dynamic range of south pole precipitation,
102<Ls<356.

References: Use the brief numbered style common
in many abstracts, e.g., [1], [2], etc. References should
then appear in numerical order in the reference list, and
should use the following abbreviated style:
[1] Zuber M. T. et al. (1992) JGR, 97, 7781–7797.
[2] Smith D. E. et al. (2000) JGR, 106, 2689–7708.
[3] Smith D. E., Zuber M. T., Neumann G. A. (2001)
Science, 294 2141–2146.

Lunar and Planetary Science XXXVIII (2007) 1932.pdf


