
observed are not repetitive as a function of time on
a day-to-day basis.

Additional data recorded at Palmer Station, Casey
Station, and South Pole Station, Antarctica, and
Thule, Greenland, are being prepared for analysis.
The compiled results of these analyses should lead to
a better understanding of the cause and effect of
ionospheric scintillations on signals received in the
polar region from artificial Earth satellites.

This research was supported by National Science
Foundation contract C-560.
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Atmospheric electric measurements

WILLIAM E. COBB
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Our 5-year program of atmospheric electric meas-
urements is in its second year at Amundsen-Scott
South Pole Station. The main objectives of the pro-
gram are to establish an environmental benchmark
of the atmospheric electric climate on the polar
plateau so that secular changes may be detected in
later years, and also to investigate those processes
that control and maintain the "global circuit" and
the flow of electrical current between Earth and the
ionosphere.

Surface measurements of the potential gradient and
the air-Earth current density confirm that South Pole
Station is an ideal monitoring site due to a near
absence of local anthropogenic aerosols, a non-
existence of any 24-hour diurnal effect, and an
absence of radioactive soil. The surface measurements
probably are providing the best evidence ever ob-
tained to support the classical hypothesis that global
thunderstorm activity controls and maintains the
global circuit. Both the potential gradient and the
air-Earth current at the South Pole thus peak daily
at about 1800 Greenwich Mean Time; this coincides
with afternoon in Africa, where the most intense
thunderstorms usually are.

Balloon-borne sensors were released during the past
2 years to determine the air-Earth current profile at
altitudes as high as 35 kilometers. These observations
often have not supported the classical hypothesis
since the current frequently was not constant with
altitude and often varied by an order of magnitude
or more from day to day. The data suggest that

factors in addition to global thunderstorm activity
affect stratospheric air-Earth current at the South
Pole. It is possible that solar corpuscular radiation,
carried with the solar wind and funneled to lower
regions of the atmosphere near the Pole, affects the
ballon measurements. It is also likely that aerosol
layers aloft are a factor since the air-Earth current
in the stratosphere is very sensitive to aerosol pollu-
tion. These baseline measurements will provide valu-
able data for future comparative studies to help
determine, for example, the effects of the supersonic
transport airplane on the upper atmosphere.

Geophysical monitoring for
climatic change

DONALD H. PACK
Air Resources Laboratories

National Oceanic and Atmospheric Administration
Silver Spring, Maryland 20910

Amundsen-Scott South Pole Station is one of four
"clean air" geophysical monitoring observatories
where long term measurements are being made of
atmospheric constituents and related parameters that
can influence climate or shed light on climatic roc-
esses. These benchmark observations also are eing
carried out at the Mauna Loa Observatory, Ha vaii,
at Point Barrow Observatory, Barrow, Alaska, and
at Cape Matatula, American Samoa. Other possible
future locations are on the U.S. West Coast and on
Bermuda. Secular observations from these locations
will furnish data to judge the effectiveness of pro-
grams designed to reduce pollution and to assess
natural and manmade climatic changes.

The Air Resources Laboratories, National Oceanic
and Atmospheric Administration (N0AA), has a
person stationed at the South Pole. His duties in-
clude the following:

(1) Continuous monitoring of carbon dioxide,
using a UNOR infrared gas analyzer, and colle tion
of air samples in special evacuated flasks for later
laboratory analysis of carbon dioxide concentration by
NOAA and the Scripps Institution of Oceanography.

(2) Total ozone observations thrice-daily, weather
and astronomical conditions permitting, to provide
information on variations in atmospheric ozone.

(3) Continuous surface ozone measurements by
chemiluminescent reaction of ozone with ethylene gas
and by an electrochemical concentration cell.

(4) Aitken nuclei measurements, using an a to-
matic General Electric condensation nuclei counter
and two other hand-operated counters, to deter me
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