
been more favorably situated to observe the early
stages.

Study of this event is continuing, and a comparison
with the characteristics of other known east-limb
proton events is likely to yield interesting results.
In particular, an event that occurred in March
1958 also originated in a flare at the east limb
and subsequently developed into one of the major
PCA events of the IGY period. The time-history of
the buildup phase was quite different from that
of the April 1969 event, however, especially in its
relationship to the sudden commencement of the
geomagnetic storm that followed the flare. The rea-
sons for the differences are not yet clear.

Other PCA events that occurred during 1969 and
in earlier years are also under active study. During
the coming year, the Solar Proton Monitor carried
by the ESSA ITOS Weather Satellites will be a
valuable source of additional data for these studies.
The first satellite in the series was launched in late
January 1970 and is presently recording solar-proton
fluxes in a wide energy range over both polar caps
at an altitude of about 1,500 km. Studies of PCA
events that occur during 1970 and succeeding years
will be aimed towards the use of simultaneous satel-
lite and ground-based information.

ESSA's Meteorological Programs
in Antarctica

VAUGHN D. ROCKNEY

Environmental Science Services Administration

The meteorological programs conducted by ESSA
in Antarctica serve three purposes: (1) to gather
environmental data for research, (2) to provide real-
time environmental data for the World Weather
Watch of the World Meteorological Organization,
and (3) to measure various atmospheric constituents
for "benchmark" (long-term reference) purposes.
These latter data are essential for research on funda-
mental problems of air quality and climatic change.
Data from areas relatively unaffected by industrial
contamination, e.g., the geographic South Pole, are
especially valuable for these basic research studies.

During 1968-1969, meteorological programs at
Byrd and South Pole Stations were continued, but
on a somewhat reduced basis as compared to previ-
ous years. At Byrd Station in the austral summer,
hourly aviation observations, three-hourly surface-
weather measurements, climatological measurements,

and twice-daily upper-air soundings of pressure,
temperature, humidity, and wind were made. At the
close of the summer resupply period, the weather-
measurement programs were substantially reduced,
and only one meteorological technician remained at
the station during the winter months. His activities
included (a) making six-hourly surface-weather meas-
urements and maintaining the climatological record,
(b) making occasional upper-air soundings, (c) con-
tinuing the year-round program of total-ozone meas-
urements, (d) monitoring the ionospheric sounder
and processing the photographic records, and (e)
conducting the auroral program during the dark
period.

At South Pole during the austral summer, the
weather-observation program consisted of three-
hourly surface measurements, twice-daily upper-air
soundings, and hourly observations for aircraft op-
erations. With the coming of winter, the staff was
reduced to three men and the surface and upper-air
weather-measurement programs were reduced to four
and one daily, respectively. Once a week throughout
the year, the upper-air sounding program included
measurements of ozone and radiation.

A substantial additional program of measurements
for the purpose of meteorological research was main .-
tamed at South Pole throughout the year. Twice
monthly our staff collected atmospheric samples (for
analysis of carbon dioxide content at Scripps Institu-
tion of Oceanography). Thrice-daily measurements
of total ozone were made using the Dobson spectro-
photometer, and a continuous record of surface ozone
was obtained using the Electrochemical Concentra-
tion cell. Total, diffuse, net, reflected, and normal-
incidence radiation was measured on a continuous
basis. Snow conductivity and pH, air-earth conduc-
tivity, and potential-gradient measurements were also
made. Earth-tide measurements were made for the
University of California, Los Angeles, and ventilated
filters were exposed for Ohio State University to
gather samples for analysis of atmospheric particulate
matter. Observations of noctilucent clouds were made
for the University of Alaska.

An atmospheric sounding taken at South Pole in
December of 1968 was the first upper-air balloon
sounding in the Antarctic to obtain ozone and radia-
tion data simultaneously during a regular radiosonde
measurement of pressure, temperature, humidity, and
winds aloft. In all, 54 flights were made with these
instruments in 1969 using the Suomi-Kuhn radi-
ometer and the Electrochemical Concentration cell
as sensors added to the standard radiosonde. The
program was very successful, not only in terms of
the quality and quantity of data received, but also
from the standpoints of reduced cost and simultaneity
of data.
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