floor. The time series of Q reflects the "oasis" effect through the use of AT.
Parameters r and t follow from a theory for heat
transfer in nonhomogeneous conductors (Lettau,
1962). Thermal diffusivity is assumed to vary with
depth from 0.0048 square centimeters per second
at the surface (sand) to 0.0088 square centimeters
per second at Y2-meter depth (50 percent sand, 50
percent granite). The e* parameter is simply defined E = e* F where E is a heat flux density equivalent to the annual precipitation. The respondance
r is tentatively set at a constant 1.45 watts per
square meter per °K, although future model development may show that rq varies depending on
the vertical temperature gradient. The Anstroem
ratio A* may be parameterized in terms of local
cloudiness and precipitable water estimates obtained from balloon soundings at McMurdo Station. The tentative A* values presented here are
those necessary to generate the effective longwave
fluxes to meet energy balance requirements for
each month. The surface emissivity E . = 0.91 is
typical of sand.
The model appears to generate reasonable
monthly surface temperatures and heat fluxes. Net
radiation measurements during the sunless period
are given as (LW) in table 1. Except in August these
compare to within 20 percent with generated LwuLWD values.
For the surface modification experiment, Q' is
assumed equal to the winter value for the natural
surface and rq is reduced to 0.48 watt per square
meter per °K in agreement with studies done for
Little America V. Submedium heat flux parameters
rs and t are modified to represent conduction
through snow. Finally, the flux of atmospheric
longwave radiation LWD is assumed equal to values
generated for the snowless surface.
Table 2 illustrates the modeled fluxes and surface
temperatures for the snowy surface. Despite the assumptions of negative Q and unchanged LWD, the
effect of the high albedo so drastically reduces F
that the surface temperature averages 15°C colder
than for the natural surface. In fact, the temperature remains well below freezing even in the summer months. Of course, results are quite tentative
and depend on the correct parameterization of
LWD and Q, especially in summer, but the initial
results suggest that a clean snow surface in the valley could maintain itself.
This research was supported by National Science
Foundation grant DPP 74-004 1.
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Comparison of arctic and
antarctic haze

GLENN

E. SHAW

Geophysical Institute
University of Alaska
Fairbanks, Alaska 99701

One of the world's most impressive sights is the
Transantarctic Mountains as seen from McMurdo
Station. Even though some of the mountain peaks
are more than 400 kilometers distant, they can be
seen with startling clarity and high contrast.
The excellent visibility in Antarctica implies that
there is a very low level of haze there. Indeed, our
measurements of the total vertical atmospheric
transparency made at the South Pole indicate that
the column mass of haze particles is only several
milligrams per square meter. This is the cleanest
air on earth.
Somewhat surprisingly, measurements made this
year in the American Arctic show substantial levels
of haze: up to 20 times the amount found at the
South Pole. From an aircraft, the haze usually
appears to be concentrated in thin layers that sometimes can be seen as dark-colored bands against
the sky near the horizon. Trajectory analysis suggests that, at times, industrial pollution from central
Europe may be responsible for the haze layers
found in the Arctic. It also is possible that the haze
is caused by dust transported by winds from the
Gobi Desert.
Work is under way to determine the origin and
the possible climatic impact of the polar haze.
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