
Albedo measurements were taken at McMurdo, South
Pole, and Siple stations and at Canada Glacier, including
different types of snow as well as ice.

Figure 1 shows four typical spectra. Freshwater ice at Lake
Fryxell in the vicinity of Canada Glacier exhibits a dark ap-
pearance since it is almost free of air and snow inclusions.
Albedo values range from 20 percent in the visible range to
approximately 5 percent in the near infrared range.

The sea ice spectrum is representative of ice surfaces, ap-
pearing whitish to white-blue with many inclusions of air
bubbles and snow. The reflection peak at 1,400 nanometers is
caused by back-scattering from these inclusions. The relative
contribution of scattering to total extinction (single scattering
albedo) is also enhanced by the structure of fresh snow
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Figure 2. Change of directional albedo at South Pole station
from 0300 LST (above) to 0900 LST (below), In relative units.
Valid for 450 nanometers, when azimuth 0 degree is directed
toward the sun.
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Solar energy absorbed and reflected from the snow and ice
surfaces of the antarctic continent plays a decisive role in at-
mospheric transport processes. This project therefore concen-
trated on the radiative properties of different types of surfaces
by measuring spectral albedo, anisotropic reflectance, and
spectral extinction in snow. In addition, the spectral
transmissivity of the atmosphere for diffuse and direct fluxes
was determined for various states of the sky. A 12-year-old
series of atmospheric turbidity measurements was continued
with a Linke Feussner pyrheliometer. Field work was per-
formed from 16 November 1977 to 27 January 1978 at
McMurdo, South Pole, and Siple stations as well as Canada
Glacier (77°37'S. 163°E.), Taylor Valley.

The instrument used an ISCO model SR spectro-
radiometer. It covers the visible and near infrared spectral
range between 390 and 1,550 nanometers.

The modified sensor has fields of view of 180, 10, and 5
degrees and is connected to the spectrometer by optical fibres.
Radiation enters the instrument through a diffusing screen,
and passes a light chopper and monochromator. The measur-
ing photocell is a silicon junction photocell in the visible
range 390 to 750 nanometers and a germanium photocell in
the infrared range 750 to 1,550 nanometers. The half-band-
width is approximately 15 nanometers in the visible range
and 30 nanometers in the infrared range.

100

80 1	 ,..	FRESH
SNOW

60

40I\	
AGED
SNOW

2011
1cE4::

FRESH

400	600	800	1000	1200	1400 1550nm

Figure 1. Spectral albedo vs. wavelength for different types
of snow and Ice.
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crystals, especially dendritic forms. The fresh snow spectrum
taken during snowfall at McMurdo, therefore, exhibits a
well-developed reflection peak. On the ground, the snow is
subject to mechanical and thermal metamorphism which
reduces the number of scattering centers per unit mass. It was
observed at McMurdo that the 1,400-nanometer peak disap-
peared within a day after snowfall ceased. The aged snow
spectrum was taken at the South Pole station where
metamorphous, prismatic crystals inhibit the development of
a reflection peak at 1,400 nanometers, while low solar eleva-
tion causes higher albedo in the visible range. The aged snow
spectrum compares well with laboratory investigations by
O'Brien and Munis (1975).

The study of directional reflectivity of sastrugi fields
(Kuhn, 1974) was continued with the new spectrometer.
Anisotropic reflection from snow is caused not only by its
radiative transfer characteristics (Barkstrom and Querfeld,
1975), but also to a great extent by macroscopic surface
topography. Figure 2 shows the result of scanning the
azimuth at the South Pole station at angles of 3, 10, 20, and
30 degrees below the horizon. Azimuth 0 degree is directed
toward the sun.

In this particular case, two main directions of sastrugi
ridges caused the brightness of the snow surface with respect
to azimuth to be reversed between 0300 and 0900 local stand-
ard time (LsT).

Measurements of spectral extinction of global radiation in
snow were performed at the South Pole station. Extinction is
nonexponential in the uppermost layer of approximately
1.5-2 centimeters (for an explanation see Barkstrom, 1972).
Below this surface, layer extinction is exponential with depth
and depends strongly on wavelength.

Wavelength	450 500 550 600 650	700	750
(nanometers)

Extinction
coefficient	0.082 0.069 0.097 0.133 0.216 0.315 0.382
per centimeters

As wavelength increased beyond 750 nanometers, nonexpo-
nential extinction was observed over the entire measuring
depth of 20 centimeters.

This work was supported by National Science Foundation
grant DPP 75-23048 to Ohio State University.
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Boundary layer research at South
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We report here on our analysis of acoustic sounder data
obtained during 1977 and on a series of tests planned for a
wind-sensing Doppler-acoustic sounder and sonic
anemometer installed during January 1978 at wind-sensing
Doppler-acoustic sounder and sonic anemometer installed
duringJanuary 1978 at South Pole Station.

Our 1977 experiment (Neff and Hall, 1978; Neff et al.,
1977) focused on the profiling of small-scale turbulent
velocity and temperature fluctuations as a means of monitor-
ing the structure and evolution of the atmospheric boundary
layer at the South Pole. Through the efforts of Brad Halter
and the late Gary Rosenberger of the National Oceanic and
Atmospheric Administration's Global Monitoring for
Climatic Change Program, we obtained high quality data for
the entire year.

Our earlier analysis of 1975 data (Neff and Hall, 1976a,b)
documented the ability of acoustic sounding techniques to
provide a detailed and continuous picture of the inversion
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Figure 1. Spectral and cospectral analyses of hourly surface
observations obtained during May 1975 at South Pole Station.
The negative cospectral peaks at 3.3 days reflect the regular
occurrence of cold, gently downslope flows. The nearly diur-
nal peak in the wind-speed spectrum is related to increases
In temperature as shown by its cospectrum with temperature.
The temperature spectrum, however, shows that this ac-
counts for only a small part of the variance in temperature.
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