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The National Oceanic and Atmospheric Admin-
istration's 5-year program of atmospheric electric
measurements at Amundsen-Scott South Pole Sta-
tion is in its third year. Electrical parameters are
monitored continuously at the surface, and balloon-
borne sensors are released frequently to measure
the air-earth conduction current aloft. The objec-
tive is to establish an environmental benchmark of

the atmospheric electric climate on the polar pla-
teau and also to investigate the origin and main-
tenance of the earth's atmospheric electric field.

The classical theory of atmospheric electricity is
that the earth and the ionosphere form the con-
ducting plates of a spherical condenser. An im-
perfectly insulating atmosphere separates the
plates. The electrical current known to flow be-
tween the plates of this "leaky" capacitor is pro-
duced, maintained, and controlled by the ever
present global thunderstorm activity: positive cur-
rent flows to the earth in fine weather and is re-
turned to the ionosphere in thunderstorm areas.

The classical hypothesis is based largely on meas-
urements made aboard the sailing ship Carnegie in
the 1920s. Perhaps the most convincing evidence
since that time is being obtained from the poten-
tial gradient measurements at the South Pole
(figure).

Mean diurnal variation of
the potential gradient (solid
line) at the South Pole and
of the global thunderstorm
activity according to the
Whipple and Scrase curve
(Geophysical memoirs of
the British Meteorological	E
Office, 1936). Both the >
global thunderstorm ac-	60
tivity and the potential gra-
dient peak from 1300 to
2000 Greenwich Mean Time
(GMT) correspond in time
with the sun's passage	50over Africa and Europe
soon followed by North and
South America. Solar heat-
ing of these large land
areas results in the great-
est thunderstorm activity.
A secondary peak occurs	00	 06	 12	 18at about 0800 GMT asso-
ciated with the afternoon	 GMT
thunderstorm activity in
Asia and Australia, and the

minimum global thunderstorm activity occurs at about 0300 GMT when the sun is over the Pacific Ocean.
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