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The Relationship of Bedrock, Surface Elevation and Snow Accumulation
in Enderby Land, East Antarctica*

Fumihiko Nisuro** and Kou KusuNoki**

Abstract: Results are presented of spectral analyses of the net snow
accumulation, surface and bedrock profiles along the meridian of about
40°E, from Syowa Station to the South Pole, traversed by the Japanese
party in 1968-1969.

There is a clear trend of increase of the wavelength of the surface
maximum amplitude going inland. The prevailing wavelength of the
surface undulation increases clearly toward the inland.

The ‘“damping factor’ or ratio of the bedrock amplitude to the
surface amplitude has a minimum when the wavelength of the surface
undulation is about 3 or 4 times of the mean ice thickness.

The accumulation pattern in the katabatic wind region is strongly
influenced by the surface topography on both large and small scales;
the maximum accumulation occurs near the ridge and the wind-ward
side of slope while the minimum in the trough and lee-wind side.
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Fig. 1. Power spectra for surface and bedrock deviation profiles from S16 to S240.
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Fig. 2. Power spectra, coherence and phase lag for snow accumulation and surface deviation
profiles from S240 to Plateau Station.
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Fig. 4. Theoretical and measured values of ¢, Budd’s ‘‘damping factor”. ¢ is the ratio of
bedrock to surface deviation profiles. The computed curve (dotted line) is based on

the parameters shown in the figure. B is the viscosity coefficient, H the mean ice
thickness and V the velocity of ice.
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Fig. 5. Accumulation over an undulating slope. Plotted for a typical section of the traverse
route are; the annual net snow accumulation for each stake (above) and the surface
relative elevation (below), obtained from the difference between the surface elevation
at each stake and 40 km weighted running mean. Each profile has been smoothed
according to  x;"=(xi—1+2xi+xi+1)/4.

The direction of prevailing wind is from right to left in the figure.
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Fig. 6. Accumulation over an undulating slope. Plotted for a typical section of the traverse
route are; the annual net snow accumulation for each stake (above), and the surface
relative elevation (below), obtained from the difference between the surface elevation
at each stake and 80 km weighted running mean. Each profile has been smoothed
according to  xi’ =(xi-142xi+xi+1)/4.

The direction of prevailing wind is from right to left in the figure.
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