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The ESSA meteorological research programs con-
ducted in and around Antarctica are part of the
United States meteorological contribution to the in-
ternational scientific program carried out since the
IGY. The U.S. meteorological effort in the Ant-
arctic is comprised of several ESSA, Navy, and uni-
versity research and operational programs. The
ESSA programs, which are carried out at Byrd,
South Pole, and Plateau Stations and aboard
Eltanin, are devoted primarily to research in synop-
tic meteorology, radiation, atmospheric constituents,
and associated subjects. These programs have been
maintained by three-man teams at Byrd and South
Pole (only two men were at South Pole until October
1966), a two-man team aboard Eltanin (withdrawn
for Cruises 26 and 27), and one research me-
teorologist at Plateau.

During fiscal year 1967, the research program in
synoptic meteorology consisted of simultaneous daily
rawinsonde observations at hour 0000 at Byrd, South
Pole, aboard Eltanin (when at sea), and by the
Navy at McMurdo. Surface and climatological ob-
servations were made at six-hour intervals begin-
ning at 0000 daily at these stations and at Plateau
and Palmer. During the austral summer, additional
rawinsonde and surface observations were made at
Byrd, South Pole, and McMurdo, and a full surface
and upper-air program was carried out by the Navy
at Hallett and on a Navy ship stationed at 60°S., mid-
way between New Zealand and McMurdo. Surface
observations were also made by the Navy at Brock-
ton Station and Williams Field and by two auto-
matic weather stations on the Ross Ice Shelf.

Radiation research was conducted at Byrd and
South Pole Stations and aboard Eltanin. During dark
periods, daily radiation soundings were made simul-
taneously by rawinsonde instruments sent aloft from
the continental stations and, periodically, from
Eltanin. At Byrd and South Pole, energy-balance
measurements were made of direct solar radiation,
total and sky radiation, reflected solar radiation,
diffused solar radiation, and net radiation. Continu-
ous snow-temperature measurements were recorded,
which, together with the radiation measurements,
are being used to compute the direct incoming and
outgoing long-wave radiation. Special radiation ob-
servations and balloon-borne (slow-rising) radiom-

eter soundings were made at Plateau to study in de-
tail the great antarctic inversion. Temperatures were
also measured at various levels between the surface
and an altitude of 3 km to provide data for the in-
version studies.

Samplings and measurements of various atmos-
pheric constituents were obtained at Byrd, South
Pole, and aboard Eltanin. On the Continent, observa-
tions of total ozone were made three times daily if
sky conditions or the phase of the moon permitted.
At Byrd and South Pole, two separate, complement-
ary surface-ozone meters were monitored continu-
ously, and once-monthly ozonesonde soundings were
taken simultaneously with the rawinsonde observa-
tions. At South Pole and aboard Eltanin, evacuated
flasks were used to obtain air samples for later analy-
sis of carbon dioxide content. A separate carbon di-
oxide program involving the compression of the gas
in special high-compression tanks was carried out at
South Pole.

Associated research at South Pole included mea-
suring and/or monitoring the surface radioactivity,
wind-chill factor, electric field, and snow density. Ob-
servations of snow accumulation and noctilucent
clouds were made at Byrd, South Pole, and Plateau.
Aboard Eltanin, a special comparative rain-gauge
measurement program was continued.

The goal of meteorological research in Antarctica
is to gain a better understanding of the total effect
of the Continent on the weather regimes of the
Southern Hemisphere and the world. This research
has the following specific objectives: (1) to monitor
changes of various meteorological parameters; (2)
to develop the climatology of Antarctica; and (3) to
provide meteorological information for the World
Meteorological and International Antarctic Meteoro-
logical Research Centers in Melbourne, Australia,
for the several national meteorological centers lo-
cated in the Southern Hemisphere, including Ant-
arctica, and for the World Meteorological Centers
in Washington and Moscow.

The comprehensive ESSA meteorological research
programs are planned to phase into the World
Meteorological Program, which consists of the World
Weather Watch (WWW) and the Global Atmos-
pheric Research Programs (GARP). When WWW
networks are completed, they will provide data for
research that is necessary to improve meteorologi-
cal services to mankind. These networks will also
provide data for the meteorological experiments
and programs to be carried out under GARP. The
research conducted in Antarctica since the IGY
plus our current studies will phase into the polar
programs to be conducted as part of the World
Meteorological Program.
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